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1 Introduction 

The present thesis looks at the visual and multimodal meaning-making of 

young students learning science. Making meaning – that is, making sense of 

reality, for individual and communal purposes – is essentially being human. 

Wherever we go and whatever we do, we humans cannot help but to act in 

some way to make sense of our lifeworlds, and by doing so, we are also cre-

ating our lifeworlds. When I, as a young undergraduate student, first realized 

there were others before me who had made efforts to systematically make 

sense of meaning-making itself – and had done so in a way where meaning-

making resources such as image, sound and gesture were considered natural 

equals to verbal language as a means for communication, learning and just 

about every aspect of leading a life – it opened up a wonderland of possibilities 

and limitless imagination. When I later became a teacher for the early school 

years, this analytical wonderland gained another, more targeted purpose. To 

me, seeing patterns in human meaning-making, especially in that done by 

young children as they encounter the world, is like magic. The meaning young 

children make enables them to come into being; it makes their worlds come 

into being. This is of course fascinating in its own right, but for teachers it is 

also at the core of their ongoing professional work; each teacher seeks to see 

patterns in their students’ meaning-making. Students’ own text-image compo-

sitions are a great place to look for such patterns, as will be evident in this 

thesis. 

1.1 Sharpen the Focus on Content Formation in the 
Early School Years 

With didaktik1 as my major field of study, I am interested in how a specific 

area of knowledge is formed and processed by various people in various learn-

ing environments. Therefore, subject content and how it is formed – i.e., what 

meaning is made about the content – is absolutely essential. Still, research 

shows how literacy teaching in the early school years generally tends to focus 

heavily on formal aspects of writing and not as much on the content (Liberg 

et al., 2012b). This thesis, however, adopts a much broader notion of literacy, 

                               
1 Should be understood in accordance with a Continental European and Nordic tradition (cf. 
Wickman, 2012). 
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where form and content are inseparable. According to this notion, literacy 

means a mastery of specialized communicative practices that differ from eve-

ryday oral communicative practices (Gee, 1991), and a thorough knowledge-

ability of how to read and form the contents of various subjects (Roberts, 

2007). An explicit focus on subject content requires the ability to talk about 

how the content is represented, and to accomplish this apt language is needed. 

The Swedish national curriculum for the compulsory school enjoins teachers 

to “organize and carry out the work so that pupils receive support in their lan-

guage and communicative development” and “get opportunities to […] de-

velop a frame of reference and context” (Skolverket, 2018, p. 13). The curric-

ulum also states that students should be explicitly taught “words and terms for 

interpreting, writing about and discussing a picture’s design and message” 

(ibid., p. 29). The approach of this study is to take students’ own meaning-

making about the subject content (in this case various science content) as the 

point of departure and to, by putting words to functional patterns in this mean-

ing-making, use it to develop a metalanguage for talking about made meaning. 

For science studies in the early school years, the national curriculum pre-

scribes that the teaching should contribute to students “developing the ability 

to discuss, interpret and produce texts and various forms of aesthetic expres-

sions with scientific content” (ibid., p. 166). Thus, in addition to different 

ways of representing scientific content in text, the importance of aesthetics for 

scientific meaning-making is also explicitly stated. In this regard, students 

need to learn how to “differentiate between scientific and other ways of de-

picting the world” (ibid., p. 166), which includes an understanding of the 

norms of science and their underlying values. However, students must not ac-

cept these norms without a closer examination. In addition to teachers having 

to “take into account each individual’s […] experiences and thinking” (ibid., 

p. 12), students must also be trained in thinking critically. They must learn to 

“independently formulate standpoints based on knowledge and ethical consid-

erations” (ibid., p. 12). This is about students’ agency, identity and empower-

ment in relation to their meaning-making. 

Furthermore, the notion of content as referred to in this thesis primarily 

means a specific subject matter dealt with in a learning situation. Learning 

and, more broadly, thinking is understood in terms of meaning-making (Kress, 

2010). Meaning-making is intrinsically social in nature, inseparable from the 

context in which it is made as well as from its meaning-maker. Kress (2014a) 

refers to this by describing meaning as a motivated hypothesis about a given 

content. Meaning is understood as a “window onto its maker” and his/her mo-

tivations at the moment the meaning is made (Jewitt, 2017b, p. 33). There is 

also an important distinction to be made between the terms ‘content for-

mation’ and ‘meaning-making’. Content formation explicitly emphasizes the 

subject content, the form and the relationship between them, which, of course, 

is very important in a didaktik study with a focus on the visual. Again, content 

and meaning are not the same thing – meaning is made about a content, and 
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this is dependent upon how the content is formed. By giving the content a 

certain visual form, readers (and the composer him-/herself) are offered a cer-

tain meaning-making about this content – a kind of “nudging” in a certain 

direction. 

1.2 Young Students in a Changing Contemporary 
Textual Landscape 

Furthermore, the curriculum prescribes that students’ scientific investigations 

be documented “using text, pictures and other forms of expression […]” (ibid., 

p. 168). Multimodality, i.e., making meaning with multiple symbol systems, 

is thus emphasized as an important part of representing science content. It has 

hardly passed unnoticed that the textual landscape is rapidly and continuously 

changing towards multimodality (Cope & Kalantzis, 2009; Kress & van Leeu-

wen, 2021). Image plays an important role in the myriad of multimodal com-

positions that children nowadays live and deal with, e.g., books, films, games, 

web sites, apps, stickers, bed linen prints, etc. (Marsh, 2012). Moreover, when 

children make meaning themselves, they tend to do so multimodally (Kress, 

1997). It is therefore not a far-fetched assumption that making use of younger 

students’ multifaceted ways of making meaning would be beneficial to their 

learning. There is even research showing that students who draw while read-

ing science content respond more correctly to tests than do students who get 

ready-made pictures (Schmeck et al., 2014). However, perhaps in opposition 

to common-sense beliefs, simply growing up surrounded by visual and multi-

modal media does not automatically result in advanced visual literacy skills 

(Brumberger, 2011) – teaching is still needed. According to Løvland (2007, 

2010), teachers play a key role in students’ multimodal literacy development. 

In addition to this, Borgfeldt and Lyngfelt (2017) highlight the ability to assess 

young students’ multimodal compositions as a necessary part of a contempo-

rary teacher’s basic competency. In general, the importance of assessment and 

cultures of recognition (i.e., what is recognized as proper representations and 

as signs of learning in a cultural context – and by whom) is increasingly 

acknowledged, also as part of the conditions for learning (Björklund Boistrup, 

2013; Danielsson & Selander, 2014; Hattie, 2009; Kress & Selander, 2011). 

Returning to the Swedish national curriculum, we see that schools must ensure 

that their students “on completing compulsory school can use and understand 

many different forms of expression such as language [and] image […]” 

(Skolverket, 2018, p. 12). The curriculum enjoins teachers to “endeavour in 

their teaching to balance and integrate knowledge in its various forms” (ibid., 

p. 11) and “provide scope for pupils to exercise their ability to create and use 

different means of expression” (ibid., p. 12). More specifically regarding im-

ages, the curriculum prescribes that students learn to understand and use 
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“different elements that make up a picture: colour, form, line, surface, fore-

ground and background” and to analyse how informative images are designed 

and function (ibid., p. 28). They should also learn to produce informative im-

ages, such as illustrations for text (ibid.). This includes reusing ready-made 

images when producing new ones. Nevertheless, the actual use of visual con-

tent formation in students’ composing as a resource for learning within the 

curriculum has yet to reach its full potential. Lopatovska et al. (2016) show 

that children as young as 4–6 years of age benefit from explicit visual literacy 

instructions. Even so, students are rarely explicitly taught the art of consuming 

or producing visual and multimodal compositions (Kress & van Leeuwen, 

2021; Mavers, 2017). According to Wright, there is a prevalent, but false no-

tion “that drawing serves only occupational, expressive or recreational pur-

poses” and therefore should play only a supporting role to that of writing 

(2011, p.171). However, as Wright further argues, drawing and talking about 

it are rather a:  

“key precursor to learning sign-making in other forms. […] Drawing offers a 
medium for children to think visually and creatively, and an avenue for them 
to illustrate their competencies. […] Through drawing, children do not only 
come to know reality, they create it.” (ibid.) 

George (2002) points to the traditional ties between compositional studies and 

the written word as the reason behind the reluctance to use the visual as part 

of literacy teaching. According to Sjøhelle (2010), another explanation is also 

that teachers feel that they lack tools for working with other modalities than 

verbal language. However, the shifted balance between text and image calls 

for new forms of literacy (Brumberger, 2011). Kostelnick and Hassett argue, 

as well, that the structure of visual language not be treated casually: “We in-

habit a world that relies increasingly on visual language to function, yet the 

structure of that language remains surprisingly opaque” (2003, p.1). For this 

reason, a fuller comprehension of how visual language works rhetorically is 

needed among researchers, as well as teachers and their students. We need 

metalanguage functioning as “a shared repertory of codes” (Pauwels, 2000, p. 

11) in order to head off the widespread “visual amateurism […] wreck[ing] 

the scientific insights that are meant to be communicated” (ibid., p. 8). Just 

like textual composing, visual composing needs to be actively taught – and 

this is a question of inclusion of all students. However, studies by, e.g., 

Løvland (2010) and Danielsson (2011), point to a general scarcity of metatex-

tual classroom discussions regarding multimodal compositions. Additional 

development of an explicit metalanguage therefore has an important role to 

play, for the purpose of explicit instruction of visual and multimodal content 

formation. Shanahan and Shanahan (2008, p. 43) express this need in relation 

to disciplinary teaching: “Most students need explicit teaching of sophisti-

cated genres, specialized language conventions, disciplinary norms of 
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precision and accuracy, and higher-level interpretative processes”. Bezemer 

and Kress (2017) also call for an articulated understanding of how content is 

elaborated by young students themselves in their visual and multimodal com-

positions: 

“There is an urgent and pressing need to produce apt accounts of contemporary 
multimodal text making. First, texts are social and cultural artefacts, i.e., signs 
of engagement with the contemporary world, which need to be recognized and 
documented. Second, in order to prepare young people for participation in that 
world they need an apt semiotic ‘toolkit’. For instance, the ‘meta-language’ 
(e.g., ‘grammar’) traditionally taught at school, does not account for image, 
moving image, and other modes of representation now central to text making. 
[…] A multimodal perspective opens the full range of different contexts for 
text making […].” (p. 24) 

The purpose and research questions of the present thesis concern these mat-

ters. 

1.3 Purpose and Research Questions 

The overall purpose of the thesis is to study visual formation of science con-

tent in young students’ multimodal text-image compositions and, as part of 

this, make a methodological contribution. A sub-purpose is also to contribute 

a metalanguage toolkit for understanding and teaching visual meaning-mak-

ing about science content in the early school years. Based on these purposes, 

the following questions were formulated, each corresponding to one of the 

thesis’ three articles: 

I. How is science content formed visually in multimodal text-image 

compositions made by students in the early school years? 

II. How is elementary science teaching related to young students’ visual 

formation of the content that is taught during their second school year 

(eight years of age)? 

a. What teaching is offered to the students regarding visual for-

mation of the science content? 

b. How are visual content representations combined in students’ 

multimodal compositions and what are their respective func-

tions? 

III. How do aesthetic aspects of students’ visual formation of science con-

tent in the early school years relate to the norms of science? 
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1.4 Outline of the Thesis 

This is a compilation thesis. It consists of three research articles, framed by a 

lengthy introductory section. The introductory section is organized into eight 

chapters. This outline is the last part of Chapter 1, which also introduces the 

aims of the thesis, sketches a background for the empirical studies and sorts 

out use of terminology. Chapter 2 provides an overview of previous research 

related to visual scientific literacy. This is followed by Chapter 3, which co-

vers the theoretical framework informing the studies. Chapter 4 presents a de-

tailed account of the empirical material and the analytical framework with 

which the theory was operationalized. This is followed by some reflections on 

validity and reliability, as well as ethical considerations. In Chapter 5, the em-

pirical studies presented in the articles and their results are each summarized. 

In Chapter 6, the contributions of the thesis are summed up and discussed in 

relation to their implications for teaching and learning. The chapter also in-

cludes some thoughts on further research. Finally, the introductory section is 

rounded off with a summary in Swedish (Chapter 7) and a list of complete 

references (Chapter 8). After the introductory part follows the second part of 

the thesis, consisting of the three empirical studies as presented in their re-

spective full-length articles. 
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2 Related Research 

In the following chapter, previously conducted research in the fields relevant 

to the thesis is presented. This research offers support for as well as perspec-

tives on the articles included in this thesis. The chapter initially covers re-

search on early multimodal literacy in and out of school. Then follows re-

search on disciplinary literacy and content dimensions including an extended 

section on critical literacy. The chapter ends with a section on scientific liter-

acy and visuals in science. 

2.1 Early Multimodal Literacy in and out of School 

Research on young students’ multimodal meaning-making skills and the 

teaching thereof is, self-evidently, a crucial backdrop to the present thesis – 

what follows here is an overview of this research, after some initial clarifica-

tions regarding use of terminology. 

Nowadays, the idea of literacy often includes many modalities (Jewitt & 

Kress, 2003). Gee (1991) defines literacy as mastery of secondary discourses, 

i.e., a range of specialized communicative practices that in crucial ways differ 

from the primary, oral discourse Gee argues we are all learning as children in 

our everyday lives. Gee considers this kind of specialized meaning-making to 

be inherently multimodal and situated, understanding it as constituted by all 

sorts of communicative practices, not only reading and writing. In the present 

thesis, the term ‘literacy’ is explicitly understood as referring to a thorough 

knowledgeability (Roberts, 2007) of how to aptly make meaning with all sorts 

of semiotic resources, both mono- and multimodally. This includes doing so 

with contextual sensitivity, with regard to both norms as well as having some 

critical distance. Because the thesis looks especially at visual meaning, the 

idea of visual literacy is of course of certain relevance. For the purposes of 

this thesis, however, the term ‘visual’ refers to images and not to visual aspects 

of the written parts of the composition, such as fonts. Furthermore, for some 

time now, the notion of text has recurrently been expanded by researchers (e.g. 

Gunnarsson & Karlsson, 2007) to allow inclusion mainly of images in written 

compositions, thereby acknowledging the increasing multimodal quality of 

graphic/printed compositions. However, when analysing written text – which 

is what we commonly refer to simply as text – and image as parts of the same 

composition, this causes confusion, as both the whole and some of its parts 
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are referred to using the same word. Calling a multimodal composition a text 

also misleadingly promotes verbal language as somehow more original and 

important than the other compositional resources employed. Therefore, in the 

present thesis, all whole compositions are referred to as just that – ‘composi-

tions’ – while the term ‘text’ is reserved for written verbal language. Accord-

ingly, ‘multimodal writing’ (which is often seen in more traditional, linguis-

tics-oriented publications when referring to text-image compositions) is in-

stead referred to using the more general term ‘multimodal composing’. Any 

exceptions from this principle are only made when a cited researcher explicitly 

uses the term ‘text’ to refer to whole compositions. Note that the term ‘textual 

meaning’ also returns as part of the analytical framework, which for these 

studies is used for analysis of images. Here, ‘textual’ refers to those semiotic 

resources that make a cohesive composition out of the various elements on the 

page. Hopefully, these terminology remarks will remedy any misunderstand-

ings and facilitate the reading throughout the rest of the thesis.  

The section now continues by outlining research on children’s development 

of multimodal literacy during the preschool years and early school years. Then 

follows an account of research showing the value of incorporating students’ 

casual, everyday meaning-making into multimodal literacy teaching. Finally, 

the section is rounded off with some research on how important teaching is 

for students’ acquisition of multimodal literacy. 

2.1.1 Multimodal Literacy in Preschool Years and Early School 

Years 

Marsh (2012) states that children’s lives are imbued with multimodal texts 

from a very early age. She investigates the mediascapes of young children in 

their homes as a way to study the complex multimodal communicative prac-

tices that children engage in and how these practices function, e.g., to maintain 

social relationships (Marsh, 2006). According to Jewitt (2017a, p. 20), this 

and other studies “[…] suggest that conventional print literacy pedagogy pro-

ceeds independently of the everyday multimodal social and communicative 

worlds of many children”. 

Moreover, Mavers (2017) notes that drawing and writing very often are co-

present in the graphic texts that children produce. When putting written and 

drawn elements together, the child must pay attention to the relationship be-

tween the modes and make decisions about the employment of resources and 

the distribution of meaning (ibid.). However, Mavers holds that, in both re-

search and education, “[…] great store is put by what children say and write, 

but there tends to be some apprehension about whether their drawings are a 

valid and reliable source of information” (ibid., p. 432). Mavers (2003; 2017) 

herself uses a social semiotic perspective, where a resource well used is 

viewed as just as good and truthful as any other. With a focus on drawing, 
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rather than writing, she analyses concept maps made by children between the 

ages of eight and eleven years. For the analysis, Mavers makes use of selected 

parts of the works by Kress, Van Leeuwen, Barthes, Unsworth, and Martinec 

and Salway. Another researcher in the field is Flewitt (2006), who studies how 

young children make use of different modalities. She does this by focusing on 

a wide range of communicational modes, such as speech, gesture, movement, 

gaze, etc. By doing so, Flewitt is able to conclude that the children use the 

different modalities in a way that is an “intentional, socially, organized activ-

ity in the construction of meaning’ […]” (2006, p. 47). 

Unlike the researchers above, Maagerø (2013) and Maagerø and Winje 

(2010) are not so much concerned with students’ own production, but rather 

with the multimodality they encounter in their school books. Maagerø and 

Winje (2010) offer a general introduction to the topic, whereas Maagerø 

(2013) focuses specifically on the groups of elements on the book pages. Both 

works adopt a social semiotic perspective, drawing on the theories proposed 

by Baldry and Thibault (2006), Halliday and Matthiessen (2014), Halliday and 

Martin (1993), Kress and van Leeuwen (2021), Thibault (2000), and van 

Leeuwen (2005). Maagerø and Winje (2010) are also interested in the aes-

thetic dimension of multimodal school texts, with reference to Bale (2009) 

and Hausken (2009). In addition, Maagerø and Winje (2010, p. 165) empha-

size (with reference to a presentation by Løvland in the spring of 2009) the 

importance of being able to co-read different modes in a multimodal text, by 

which they mean the ability to see the interplay between the modes, the goal 

being to get as much meaning as possible out of the text. According to Maa-

gerø and Winje the art of co-reading modes might just be what is most chal-

lenging for the students. 

In an extensive project, another team of researchers, Kress et al. (2004), 

study the multimodal production of school English – a subject where talk and 

writing dominate the classroom. Kress and colleagues manage to provide ex-

amples of how students’ and teachers’ multimodal interaction leads to the co-

production of notions of ability, resistance and identity in the classroom. The 

project clearly shows that the work with the mother tongue in school demands 

that students be able to make sense not only of language, but also of a whole 

range of modes and their relations. 

Furthermore, Albers and Sanders (2010, eds.) bring together – in the form 

of an anthology – the fields of literacy, the arts and multimodality to illustrate 

classroom practices that are practicable for teachers in school. They link the 

teaching and learning of English (the mother tongue of most students in the 

U.S.) with the arts (literature as well as the visual, musical and performance 

arts) and promote an expanded take on literacy learning and teaching, which 

includes multimodality, multimedia and multiliteracies. Children are hon-

oured by virtue of being analysing consumers of texts as well as creative and 

contributing text designers. In the foreword, Harste argues that taking on the 

idea of multimodality necessitates curricular rethinking. In her own chapter, 
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Sanders discusses visual and verbal composing and the relationship between 

the two modes. Her conclusion is that, by transferring skills across different 

symbolic systems, students’ proficiency in composing can be enhanced. In her 

chapter, Albers demonstrates ways for literacy teachers to analyse visual texts 

that their students produce in response to a written story. 

Finally, production of identities is also a central theme in much of the re-

search on literacy practices from a multimodal perspective (Jewitt, 2017a). 

One researcher interested in this is Stein (2008), who, working in a South Af-

rican educational context, studies how students make use of multimodal texts 

to express complex narratives of identities and culture. A Nordic research 

team, sharing this interest, is Nestlog et al (2020), who studied multimodal 

compositions made by elementary school students as part of two geography 

projects. They analysed the compositions through a social semiotic lens of 

ideational, textual and interpersonal perspectives. For one of the projects, the 

researchers also observed the teaching and the process of making the compo-

sitions. The results show how the young students, through their multimodal 

composing, position themselves both as text-makers and in relation to the sub-

ject content, by adopting traits from various subject discourses. Nestlog et al 

(ibid.) also point to how the teaching is instrumental in the process of students 

realizing these different aspects of the subject of geography. 

2.1.2 Bringing Casual and Everyday Meaning-Making into 

Multimodal Literacy Teaching 

Pahl and Rowsell (2010) stress the importance of making use of everyday ma-

terial artefacts in school writing during the early years. They argue that the 

materiality of the objects per se is important to what Maagerø (2014) describes 

as “knowing the field” – the students must have knowledge about the thing 

they are about to write about. This means that allowing students to bring well-

known and beloved things from home into their writing assignments in school 

may very well encourage their writing and improve results. This idea aligns 

somewhat with Dyson’s (1997) work, where she shows how superheroes and 

other important characters in young students’ lives can be integrated into their 

writing assignments and used to promote a sense of writing as a way of con-

tributing to their own local community. 

Björkvall and Engblom (2010) study students’ unofficial literacy activities 

at computers in their classroom. According to them these activities “offer al-

ternative ways of exploring the affordances and semiotic potentials of, for ex-

ample, the written mode versus the visual” (ibid., 2010, p. 290). They illustrate 

their point with an example in which a girl named Susanna experiments play-

fully with a computer program that allows the user to take, e.g., a selfie photo 

and then to distort the facial features with various filters, resulting in a funny 

appearance. Björkvall and Engblom argue that, while exploring the semiotic 
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potential of the shape and proportions of an image, Susanna is starting to gain 

ownership over certain types of visual resources. The image she created in-

spired Susanna to write and, in this way, to create a whole multimodal text. 

Björkvall and Engblom conclude that: “From a pedagogical perspective, 

teachers could play a key role in bringing such processes of text production 

into the more official classroom discussions with young children” (2010, p. 

291). They argue that learning is, in many respects, equivalent to “working on 

one’s ability to act semiotically in various contexts” (ibid.). 

2.1.3 Teaching Important for Acquiring Multimodal Literacy 

Teachers’ practices and classroom decisions are known to be of great im-

portance for students’ educational success and what they learn in the learning 

situation created by the teacher. This has been established by researchers such 

as Hattie (2003) and Blömeke et al. (2016). This, however, is not a new idea. 

In a publication from 1978, Halliday sketches an image of the teacher ‘as a 

creator of social man – or at least as a midwife in the creation process’ (p. 9). 

A teacher has considerable control over what meaning-making resources are 

made available to the students, and thereby what meaning the students are 

likely to make about the subject content and how – that is, what they learn. 

Consequently, the teacher has great influence over which aspects of a given 

subject content are put forward and which are not (Liberg et al., 2011). Ac-

cording to Løvland (2007, 2010), teachers’ key role in students’ learning is 

also relevant when it comes to their acquisition of multimodal literacy. Stu-

dents need to get instructions not only regarding their writing – explicit visual 

literacy instructions are also beneficial to children as young as 4–6 years of 

age, which has been shown in research by Lopatovska et al. (2016). According 

to Borgfeldt and Lyngfelt (2017), a teacher’s formulation of the task is partic-

ularly significant for young students’ resulting multimodal text production. 

They also emphasize that teachers need to be skilled at assessing students’ 

multimodal compositions. 

2.2 Disciplinary Literacy 

This section delves into the various aspects of disciplinary literacy. After ini-

tially discussing some definitions of disciplinary literacy, the section outlines 

different ways of talking about dimensions of content, both in general and 

those specific to mother-tongue education, social studies education and sci-

ence education respectively. This is then followed by an in-depth exposition 

of the content dimensions that touch on critical thinking, creativity and em-

powerment – perspectives that are pertinent to this thesis. 
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2.2.1 Disciplinary Literacy and Content-Area Literacy 

Disciplinary literacy is defined somewhat differently by different researchers. 

According to Roberts (2007), mastering disciplinary literacy means having a 

thorough knowledgeability of how to aptly read and form the content of vari-

ous subjects, which in this thesis is understood as making meaning about a 

given subject content and thereby forming the content itself. Airey (2013), 

however, explicitly adds multimodality to his definition and defines discipli-

nary literacy as the ability to participate in multimodal meaning-making about 

subject content in a functionally adequate way. For every resource available 

for making meaning, Airey (2009) argues, the meaning-maker must be able to 

both interpret – or read – the resource and use the resource to generate new 

meanings. Shanahan and Shanahan put their focus on disciplinary literacy as 

a part of teaching school subjects. They define disciplinary literacy as “ad-

vanced literacy instruction embedded within content-area classes such as 

math, science, and social studies” (2008, p. 43). They assert that “there are 

differences in how the disciplines create, disseminate, and evaluate 

knowledge, and these differences are instantiated in their use of language” 

(ibid.). Furthermore, they maintain that discipline-based compositions have 

both an ideational and a social function, serving not only to further knowledge, 

but also to uphold the hegemony of a field (ibid.). In summary, disciplinary 

literacy is an advanced, multimodal literacy, with both cross-disciplinary fea-

tures and features specific to each subject/content area. 

Shanahan (2012) sharpens the distinction between disciplinary literacy and 

the neighbouring field of content area literacy. He emphasizes that discipli-

nary literacy is inspired by how experts in academia use writing, image and 

other modalities to create knowledge in their respective fields. Shanahan and 

Shanahan (2008) consider this should be the focus of middle and secondary 

school settings. Content-area literacy, however, is rather about fostering good, 

effective students, which means that content-area literacy strategies are good, 

basic literacy strategies for learning new contents in school, but not neces-

sarily strategies that researchers within the academic fields connected to the 

respective content-areas would use in their professional work (Shanahan, 

2012). Shanahan argues that such strategies are of good use particularly in the 

early school years (ibid.). The present thesis adopts Shanahan’s (2012) notion 

of content-area literacy, with an additional emphasis on the fact that content-

area literacy strategies in schools often, but not always, align with the literacy 

strategies professional academic researchers use. The students who participate 

in the studies presented in the thesis explore many different ways of using text 

and image to explore a subject content. In a school context, there are values 

for the learning itself, including students’ identity-making and their enthusi-

asm for the content – aspects of literacy that will be explored in the coming 

sections. Indeed, the ways these young students use writing and drawing to 

learn are not necessarily inspired by academic professionals. However, there 
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are of course also subject-specific norms to relate to even at the most basic 

level of literacy practice, in order for a text-image composition to be compre-

hensible to outsiders and accepted as a credible (re)presentation of the content. 

2.2.2 Content Dimensions in Disciplinary Literacy 

From a curriculum theoretical perspective, the content of teaching has been 

studied during the past 40–50 years through analyses of both governing doc-

uments and teaching materials as well as different educational contexts. What 

follows is a presentation of a few such central studies, concerning the school 

subjects of standard language education (Dixon, 1967; Ivanic, 2004), social 

science education (Englund, 1986), and science education (Roberts 1998). Fi-

nally, an example of a synthesis of these prepared by Liberg (2014) is pre-

sented. 

Already in the 1960’s Dixon (1967/1975, p. 1) suggested that the view of 

English as a curricular subject that is embodied in British educational policy 

and practice may be summed up as “three models or images”, namely the lan-

guage skills model, the cultural heritage model, and the personal growth 

model. In a more recent publication, following a study of teachers’ practices 

and perspectives regarding literacy and literacy teaching, Ivanič (2004) de-

scribes six discourses of writing: a skills discourse, a creativity discourse, a 

process discourse, a genre discourse, a social practices discourse, and a so-

cio-political discourse. 

Moving on to a different content area, Englund (1986) conducts a study on 

conceptions of social science education. According to Englund, the making of 

citizens is informed by three different educational conceptions, meaning the 

main types of purposes, content and practices prevailing within the school dis-

cipline of social studies during the 20th century. The three conceptions En-

glund describes are the paternal educational conception, the scientifically ra-

tional educational conception, and the democratic educational conception. 

Focusing on science education, Roberts (1998) discusses the relation be-

tween the school subject of science and its corresponding academic field, by 

means of seven emphases identified in teaching of the subject. The first em-

phasis Roberts describes is everyday coping, which focuses on the use of sci-

ence to cope with everyday life. The second emphasis is structure of science, 

focusing on the academic research field and its methods of reasoning as a 

model for teaching. Roberts calls the third emphasis self as explainer, where 

the student is supposed to be able to explain his/her own understanding of the 

scientific content. The forth is called science, technology, decisions – an em-

phasis where the focus is on students’ ability to make wise decisions based on 

their scientific knowledge. Scientific skill development is the fifth emphasis. 

This emphasis focuses on the theories and methods needed for the student to 

be able to do scientific research. The sixth is the emphasis on correct expla-

nations, focusing on the learning of basic and commonly accepted scientific 
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facts. Finally, the seventh emphasis that Roberts describes is solid foundation, 

where the content is justified as a necessary foundation for further studies 

within the field. 

As common denominators in the above-described didactic typologies, 

models, conceptions and emphases proposed by the New London Group 

(2000), Dixon (1967/1975), Englund (1986), Ivanič (2004) and Roberts 

(1998), Liberg (2014) finds five main dimensions of content: Disciplinary 

content, Generalizations in a social context, Student’s experiences and every-

day life, Perspectives, norms, values, and/or power, and Future and/or crea-

tive thoughts. She uses these dimensions to analyse content aspects of second-

graders’ self-made written texts (Liberg, 2014, p. 145). The dimension of dis-

ciplinary content focuses on what are generally accepted as objective facts and 

truths within the discipline, as well as the key terms and concepts that repre-

sentatives of the field use to describe the disciplinary content (ibid., p. 143). 

The second content dimension – student’s experiences and everyday life – 

works with the students’ personal experiences and feelings with respect to the 

content (ibid., p. 144). The third content dimension, which Liberg describes, 

is that of generalizations in a social context, where the content is viewed in 

relation to a context outside the students’ own everyday life, and it deals with 

how the content can be understood from a more general perspective (ibid.). 

The content dimension of perspectives, norms, values, and/or power adopts a 

focus on the perspectives – that is, the values and the norms – underlying the 

teaching decisions, as well as the people and the reasoning behind the chosen 

perspectives (ibid.). Lastly, Liberg describes the dimension of future and/or 

creative thoughts, focusing on imaginative and creative meaning-making 

about (im)possible scenarios and solutions of a near or distant future (ibid.). 

2.2.3 The Critical Eye, Creativity and Empowerment 

The final two of the content dimensions Liberg (2014) lays out in the section 

above relates to literacy as a critical approach to power and explorations of 

what could be. This is what is commonly referred to as critical literacy. For 

the present thesis, this perspective is highly relevant. 

2.2.3.1 Access to Genres of Power and Versions of Reality 

A critical literacy approach poses overtly political curricular questions about 

what truth is and who has the power over information and interpretation. Luke 

(2012, p. 5) defines critical literacy as the “use of the technologies of print and 

other media of communication to analyse, critique, and transform the norms, 

rule systems, and practices governing the social fields of everyday life”. The 

overarching aim of teaching critical literacy is social justice in form of an eq-

uitable distribution of literacy skills among citizens, and power over its ideo-

logical use and content. Regarding teaching, it means instilling in students an 

ability to argue and judge, by encouraging dialogue and the reading of the 
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world, rather than just the words, letting the students participate in co-creation 

of new possible ways of knowing and acting. Composing, then, is viewed as 

a means of exercising human agency. In this way, students teach themselves, 

each other and their teachers what they know and how they understand and 

experience the world. Researchers in this area argue for explicit instruction, 

the aim of which is to offer students equitable access to mastery of the lexico-

grammatical choices, ideologies and uses associated with “genres of power” 

like the scientific genre, and how these choices shape versions of reality 

(Luke, 2012; Cope & Kalantzis, 1993). 

2.2.3.2 Agency and Movability 

In line with an understanding of composing in relation to human agency, Dy-

son promotes an approach to children that assumes they are not simply passive 

consumers of adult language and established knowledge systems, but rather 

active social collaborators capable of co-creating the communities they live in 

(1997, p. 6). In an educational context, the New London Group (2000) talks 

about this in terms of how to participate in designing social futures. Moreover, 

Dyson also argues that, by creating texts, people position themselves in rela-

tion to other people within what she calls a socio-cultural space, where they – 

depending on, for example, age, gender and ethnicity – are given different 

amounts of space for different types of expressions: “[...] our texts are formed 

at the intersection of a social relationship between ourselves as composers and 

our addressees and an ideological one between our own psyches (or inner 

meanings) and the Words, the cultural signs, available to us” (Dyson, 1997, p. 

4). In a study of texts created by young computer gamers in an online forum, 

Burn writes: 

“[…] a discourse of childhood is a discourse of adults who construct childhood, 
not a discourse spoken by children, and is thus epistemologically oriented 
[knowledge of (some aspect of) reality]. […] By contrast, the discourse of com-
puter gamers is expressive of the identity of the group and is ontologically ori-
ented”. (Burn, 2008, p. 155) 

Even though all discourses are both epistemological and ontological, Burn 

suggests that the emphasis may be on one or the other. Burn further points out 

that, within educational contexts, the distribution of young people’s texts is 

often a question of technologies and power: “The history of such work is ef-

fectively one of simulation, imitations of production practices throughout the 

world, which most often stop short of distribution” (2008, p. 174). Burn sees 

internet technology as a way out of what he calls “this prison of simulation” 

(ibid., p. 175), in that young people’s texts can finally be easily published and 

potentially reach a readership other than only teachers, classmates or parents. 

Burn argues that the question of distribution and interpretation is very much a 

matter of how young text designers imagine their possible audiences. 
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Holtz (2010) introduces the concept of writing movability, building on the 

concept of text movability (Liberg, 2004), which previously focused primarily 

on readers' participation and co-making of meaning in the texts they encoun-

ter. According to Liberg et al., the text movability concept seeks to “[...] cap-

ture how a reader positions him-/herself in relation to the text and its content” 

(2012a, p. 65, my transl.). The concept of writing movability, however, refers 

to how a text-maker, by designing meaning expressions, is positioning him-

/herself as a writer, vis-à-vis potential readers. According to Holtz (2010), the 

concept of writing movability does not only concern the writing of individual 

texts, but also the processing of read texts in connection with the writing. 

Linking to this research, the concept of drawer positions (Westlund, 2013) 

refers to the subject positions taken by students by means of meaning made 

with drawing. A student can try out different communicative, social positions 

by experimenting with semiotic styles. According to Kiesling and Schilling 

(1998), such social positions often change multiple times during a single 

meaning-making session. It is also common for meaning-makers to juggle 

multiple positions simultaneously on different levels (ibid.). 

Improving students’ text movability requires, according to Liberg (2009, 

2016b), a flexible alternation between what she calls subject-based literacy 

teaching2 and literacy-based subject teaching. This means an ability to aptly 

shift focus between subject-specific content and subject-specific literacy, 

which Liberg argues is a skill that has great advantages for both students and 

teachers. Liberg suggests that this is a way to get students to keep records of 

their knowledge of science. She also calls for an increased focus during the 

early school years on content formation when teaching literacy. This, she ar-

gues, is a way for young students to understand subject-specific contents and 

at the same time learn to master the various arts of literacy. Liberg (2016b) 

frames a four-field matrix as a way to visualize possible shifts between liter-

acy-based subject teaching and subject-based literacy teaching. In this way, 

Liberg also makes a metalinguistic contribution. The matrix structures the al-

ternating focus between content and form, as well as the shifting between ac-

ademic and everyday language. Liberg (2016a) suggests that the ability to 

move adequately between these foci should be understood as an ability to 

move within the subject – subject movability. She further argues that, by view-

ing teaching through this metastructural lens, teachers will be able to support 

their students’ developing subject movability and facilitate students’ docu-

mentation of their subject knowledge. Moreover, it clarifies the rationales be-

hind what learning is placed in the foreground, in the background or what is 

left out. Liberg points to students’ own compositions as a great source for 

teachers to go when looking for seeds of developing subject movability – 

seeds to be nurtured and further built on. 

                               
2 This concept is much like that of content-based language learning (see e.g., Gibbons, 2003), 
but Liberg’s concept focuses on teaching instead of learning. 
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Apart from the very process of reading and writing, nowadays text mova-

bility also includes talking about what is read or written (Liberg et al., 2011). 

In addition to this, it is also sometimes operationalized in relation to “students’ 

ability to show their moves in a text by how they talk about this text” (ibid., 

p. 80). This notion of textual meaning-making as an active exploration from 

different vantage points is very much inspired by Langer (2011), who talks 

about the gradual development of meaning in terms of envisionment. Based 

on a series of classroom studies, Langer (2011) summarizes possible ways of 

using literary imagination to explore options, solve problems, and understand 

the world, oneself and others. Langer explains envisionment as “the world of 

understanding a particular person has at a given point in time” (Langer, ibid., 

p. 10). A person moves in and around an envisionment and does so by taking 

different stances in relation to a text and its content. In total, Langer presents 

five stances. In an actual learning situation, these five stances are interrelated 

and not always easily distinguished from one another. Initially, the student is 

“being outside and stepping into an envisionment” (ibid., p. 17). According to 

Langer, taking this first stance means trying to make sense of the content. 

Based on their own knowledge and experiences, here the student will acquire 

a superficial understanding of the content and what it is about. If the initial 

understanding proves to be inaccurate, continuous adjustments of the envi-

sionment may be necessary. After the first stance, the student moves on to the 

second one, where the focus is on going beyond the initial, basic understand-

ing of the content by connecting knowledge “of the text, ourselves, others, 

life, and the world” (ibid.). Langer describes this as “being inside and moving 

through an envisionment” (ibid., p. 18). The notion is that any new meaning 

made in this process stimulates further meaning-making. Moving along to the 

third stance, the new knowledge about the content is used to illuminate and 

augment one’s experiences of oneself and the world. In turn, this gives rise to 

additional insights into the content – “the envisionment illuminates (and in-

fluences) life, and life illuminates (and influences) the envisionment” (ibid.). 

Langer simply describes this as “stepping out and rethinking what you know” 

(ibid., p. 19). Proceeding to the fourth stance means “stepping out and objec-

tifying the experience” (ibid., p. 20). Students will take this stance by distanc-

ing themselves from their respective envisionment (i.e., the meaning one has 

made about the content) and reflect on, analyse and judge it. This includes 

comparing and connecting the envisionment to other works, experiences and 

norms – all with a critical eye. A concrete way of doing all this is to look 

closely at the structure and specific elements of a composition and how these 

contribute to how the content is represented – including possible allusions – 

as well as to consider the implications of this. Finally, the fifth stance is about 

“leaving an envisionment and going beyond” (ibid., pp. 21–22). When taking 

this stance, it is time to move on and step into new envisionments, which 

Langer believes is particularly demanding. The students’ task is to move be-

yond their made meaning and insights and apply these to new compositions, 



 30 

contents and experiences. Langer argues that these five stances form a com-

mon whole and that they should therefore be trained simultaneously. 

Similar to Liberg and Langer, Hopperstad (2005, 2013) also sees a learning 

potential in allowing young students to interact, but applies this to a context 

of drawing activities. She observes how encouraging small talk during these 

activities appears to be a way of giving children “nutrition as meaning-mak-

ers” (2005, p. 122) – they are engaging in spontaneous discussions about both 

content and concrete ways to draw it. In addition to getting ideas and inspira-

tion from each other, the students are given the opportunity to talk about what 

their drawings say and how they can be shaped so that they say something. 

Hopperstad (2008) suggests that, because students are in a similar position in 

relation to one another, it is easier for them to challenge and discuss each 

other’s drawing solutions amongst themselves than in adult-led interactions. 

However, the teacher still has an important role to play in facilitating the con-

versations, so that any negative effects on the students’ self-confidence are 

avoided (ibid.). Another team of researchers, Mortimer et al. (2014), promote 

what they call a dialogic communicative approach in the classroom. They ar-

gue that, in a classroom where there is room for many meaning-making solu-

tions and multiple perspectives, there is also an interanimation of ideas. This 

means that different perspectives are rubbing against one another. Like all dis-

coursal practices, school subjects are prone to canonization, that is, a process 

facilitating a generic, single-voiced meaning-making (Bakhtin, 1981, p. 

417ff.). Prevailing norms regarding the subject are then given hegemonic sta-

tus, which is resistant to change. The opposite of a dialogic communicative 

approach would be an authoritative communicative approach, where the 

teacher considers only a single point of view (Mortimer et al., 2014). Mortimer 

et al. (ibid.) stress that, in most teaching practices, a mixture of both ap-

proaches is present. Furthermore, in a study of science teaching in high school, 

Almahrouqi and Scott (2012) show how dialogic talk is a means to process 

multiple ideas and perspectives concerning a natural science subject content. 

This, in turn, gives students a chance to reveal their comprehension of the 

science content, as well as working towards an understanding that is more in 

line with scientific explanations. 

2.3 Literacy in Science Education 

After having covered the various general aspects of literacy, we will now take 

a closer look at the specifics of the literacy practiced in science education. In 

literature about the literacy of science and science education, two terms with 

similar meanings reoccur: ‘scientific literacy’ and ‘science literacy’. The 

American Association for the Advancement of Science (AAAS) uses science 

literacy, while the equally important – in the United States – organization Na-

tional Science Education Standards have chosen scientific literacy. In an 
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interview with one of the prominent figures in the AAAS, Roberts reports that 

their distinction between the two concepts is as follows: 

“[…] ‘science literacy’ refers to literacy with regard to science, while ‘scien-
tific literacy’ properly refers to properties of literacy, namely literacy that is 
scientifically sound no matter what content domain it focuses on” (F.J. Ruth-
erford interviewed by Roberts, 2007, p. 4) 

To capture both of these meanings, Roberts (2007) himself simply uses the 

acronym SL. As previously mentioned, he argues for the notion that thorough 

knowledgeability is the essence of the concept of SL. For any situation in 

which a distinction between scientific literacy and science literacy is needed, 

Roberts refers to these as two different visions. Scientific literacy (Vision I) is 

a vision of SL as a literacy that at its extreme refers to a thorough knowledge-

ability within science – to be able to reason in a scientific manner (ibid. p. 2). 

The notion of science literacy (Vision II), however, envisions SL, again at its 

extreme, as a thorough knowledgeability “about science-related situations” – 

the ability to interpret and handle scientific information as a citizen (ibid. p. 

2–3). With regard to students’ learning, this distinction might be relevant to 

bear in mind, not least because a shown curiosity about science-relevant topics 

does not necessarily indicate an interest in scientific practices and pursuits 

(Luce & Hsi, 2015). Furthermore, the notion of a visual scientific literacy that 

is gradually sketched throughout this chapter is infused with a combination of 

both these visions, where both school specific literacy practices and academic 

practices influence students’ compositions. Indeed, Roberts himself sees the 

need to bring the two visions together in what he calls SL. However, since 

most researchers referred to in this thesis use the term scientific literacy, re-

gardless of what meaning they attach to this term, this is clearly the established 

term and therefore the one that will be used throughout the rest of this thesis. 

Moreover, being a disciplinary literacy, scientific literacy also includes a 

critical perspective. Therefore, it is no surprise that knowledgeability of the 

norms of science is a crucial part of scientific literacy (Lederman, 2007), also 

with regard to visual meaning-making. The common notion of scientific liter-

acy relates to Bildung (Wickman et al., 2012), meaning the knowledge neces-

sary for all citizens, which includes the ability to think and act critically. Ac-

cording to Smith (2011), teaching scientific literacy in a sense is also very 

much a matter of development of the whole person; it is about fostering stu-

dents to notice life and to question and seek understanding of natural phenom-

ena. 
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2.3.1 The Significance of Multimodality for Scientific Literacy 

and Science Education 

Furthermore, Kress et al. (2001) argue that it is necessary to make use of a 

variety of modes in science education, as, in a multimodal ensemble, each 

mode is realizing different communicative work and therefore both promotes 

and limits what meaning can be made about the content. Danielsson (2016) 

shows this empirically, in a social semiotic classroom study on how a subject 

content (the atom) is introduced to secondary school students. Through Dan-

ielsson’s analyses, patterns emerge concerning what aspects of the content are 

introduced to the students by means of what modalities, and she partly ex-

plains this in relation to modal affordance. Moreover, making scientific argu-

ments is a crucial part of scientific literacy, and according to Buehl (2013) 

visuals and other nontextual elements are vital for scientific arguments. A 

study by Gillies and Baffour (2017) also shows how students’ learning of sci-

ence content is facilitated when the teacher’s instructions are multimodal. In 

addition, Edwards (2015, p. 159) puts forth the idea that: 

multiple representations can serve as a productive pedagogy of enactment in 
the science classroom because it engages the student with higher-order think-
ing skills, connects them with the world beyond the classroom in a supportive 
environment, and values difference by affording students multiple opportuni-
ties to develop a deep understanding of concepts. 

Jakobson et al (2018) explore how multilingual elementary school students 

and their teacher elaborate and negotiate science content multimodally. 

Through analyses of classroom interaction and students’ compositions, they 

show that participants use a plethora of semiotic resources during meaning-

making activities, e.g., transductions between diagrams, tables and written 

sentences. The authors argue such activities have the potential to enhance mul-

tilingual students’ scientific literacy, while also observing some obstacles, i.a., 

a mnemonic wordplay including gestures, based on Swedish-specific homo-

nyms, that goes right over the students’ heads. 

Assessment of students’ development is another area where multimodal 

representations can be put to good use. In a study by Wilson and Bradbury 

(2016) young students made multimodal representations of a carnivorous 

plant. The students used drawing to visualize the structures of the plant, while 

they described these structures in writing. This synthesis of information from 

multiple modes resulted in a better understanding of the plant among the stu-

dents (ibid.). In another empirical study on young students, O’Byrne (2009) 

employs descriptive statistics to study students in their early school years. This 

study investigates students’ ability to display their knowledge about wolves 

through the use of multimodal assessment tools. The findings show that these 

tools enabled the students ‘to express, refine, and extend thinking and 

knowledge about wolves’ (ibid., p. 523). According to Prain and Waldrip 
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(2006), there is an increased understanding among science education research-

ers that students must be able to understand and link diverse representational 

modes if they are to master scientific thinking and acting. Prain and Waldrip 

observe how teachers, using multiple modes in the classroom, engage their 

students and assess their learning. The teachers, however, dealt neither with 

the students’ integration of modes nor with their translation across modes in 

any systematic way. Even so, the results indicate a link between students’ abil-

ity to recognize relationships between modes and their comprehension of sci-

entific concepts (ibid.). 

Observing somewhat older students, Tang et al. (2011) present a study in 

which students in their early high school years work with the work-energy 

concept. The students they observe find thematic multimodal integration dif-

ficult. However, this ability is crucial to constructing a scientific understand-

ing that aligns with the physics curriculum. Tang et al. emphasize how the 

predominant reasons for the students’ difficulties with multimodal integration 

are ‘subtle differences in the categorical, quantitative, and spatial meanings of 

the work-energy concept whose contrasts are often not made explicit to the 

students’ (ibid., p. 1775). In collaboration with Moje, Tang makes the argu-

ment that integration of multimodally represented elements in line with scien-

tific conventions is central to the specific literacy practices of science (Tang 

& Moje, 2010). They further emphasize that students need to master this skill 

‘in order to construct the canonical meaning of accepted scientific concepts’ 

(ibid., p. 83).  

Linder and his research team are interested in disciplinary learning at the 

university level, especially within the discipline of physics. They argue that, 

when studying learning, a simple focus on multiple modes, without recogniz-

ing how they relate to each other, is often an inappropriate unit of analysis. 

Instead, for Airey and Linder (2009), learning a particular physics concept is 

seen as becoming fluent in a critical constellation of modes, i.e., using the 

various modes in an appropriate, disciplinary manner. To allow, e.g., two di-

agrams (which Airey regards as being of the same mode) to have different 

affordances within a discipline, Airey (2009) modifies the earlier claim to in-

stead suggest a critical constellation of semiotic resources. With this even 

finer-grained unit of analysis, Airey is able to differentiate affordance within 

modes. This notion of scientific literacy means that meaning about the content 

must be made in a certain way. Semiotic resources are general, but different 

critical combinations of them are intimately linked to specific contents. Ac-

cording to Linder (2013), this marks a move from the affordances of modes to 

affordances (or, provenance) of individual semiotic resources and their col-

lective affordance. Fredlund et al. (2012) propose the term ‘disciplinary af-

fordance’ in relation to semiotic resources, defining it as “the potential of a 

given semiotic resource to provide access to disciplinary content” (ibid., p. 

658). According to Fredund et al., there must be a match between what a given 

semiotic resource affords to the student (cf. Gibson, 1979; Norman, 1988) and 
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what it affords to the discipline in order for appropriate disciplinary learning 

to be possible. Therefore, they argue, lecturers need to unpack the disciplinary 

affordances of the semiotic resources they use in teaching. 

2.3.2 Common Representations of Science Content in and out 

of Science 

Science content can be found represented in a variety of ways, both visually 

and with other modes, within the field of science as well as in other areas of 

society. For example, naturalistic visual representations are common in biol-

ogy education. These are seen in, e.g., traditional school charts of detailed 

biology motives, e.g., flowers and animals, richly detailed with natural shad-

ings and colours (cf. Bucchi, 2006), making the content highly recognizable. 

Furthermore, technological visual representations are also common within the 

field of science. Kress and van Leeuwen (2021) describe the coding style norm 

of visual technological representations as being very much reduced and mini-

malist, primarily black on white, straight lines, with few details and no con-

textual features. This style is in line with the philosophy of Occam’s razor, 

claiming that theoretic simplicity is always preferred in science. According to 

Kress and van Leeuwen (ibid.), schoolbooks introducing physics concepts to 

younger students often show a kind of trade-off between a technological and 

a naturalistic representation of the content. As an example, they show a black-

and-white image, fairly minimalist, but with natural shadings and some con-

textual details. According to Kress and van Leeuwen, this is a way of smoothly 

introducing students to the visual aesthetics of technology and how it codes 

the content, without the content going over their heads. 

However, non-factual content formation, i.e. formation of imaginative con-

tent, is also established within some branches of science. For example, the 

kind of anthropomorphization of an earth worm that one of the students did 

by naming it, as described by Jakobson and Wickman (2008), is not only a 

common feature in children’s media, but is also a longstanding tradition within 

the field of biology. This has been described and problematized by, e.g., Mar-

tin (1991), who shows how a romantic discourse of male-female roles has in-

formed the predominant scientific view on the egg and the sperm in the human 

reproductive process, ascribing human traits to these gametes. Van Leeuwen 

(2005) also discusses the influence of various discourses on biology content. 

He points out two important, simultaneously prevalent, but incompatible dis-

courses of the heart: as a pump and as the site of love. The first one forms part 

of the objective, scientific “discursive theme of humans as mechanical de-

vices” (ibid., p.101), a theme that has also long been prominent in science 

education at various levels (Bucchi, 2006). The second discourse stems back 

to Eudes’ cult of the sacred heart, where the loving heart of Christ was wor-

shipped: “it was a very visible heart, but it stood for the quite different values 
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and quite different interests of another institution, religion” (Van Leeuwen, 

2005, p.101). 

Other researchers studying anthropomorfization are, e.g., Danielsson et al. 

(2018) and Pettersson et al. (2020). Using systemic functional linguistics, 

Danielsson et al (2018) analysed the classroom interaction of secondary 

school students and their teacher, regarding atoms and ion formation. Their 

findings show, i.a., participants using anthropomorphic metaphors when mak-

ing meaning about atoms, ions and particles. Interestingly, participants’ lin-

guistic choices did not signal any acknowledgement of these anthropomor-

phisms as being the metaphors they in fact are. Pettersson et al (2020) also use 

systemic-functional grammar to study metaphors and anthropomorphisms in 

students’ responses to a Swedish national test question regarding digestive 

processes and nutritional uptake, and analyse the linguistic structure of these 

metaphors. 

2.3.3 Aesthetics in Early Science Education 

The importance of aesthetics for learning science has been pointed out by sev-

eral researchers, e.g., Lemke (2001) and Wickman (2006). The term ‘aesthet-

ics’ refers to pleasing or stirring effects on the senses, and the branch of phi-

losophy dealing with the nature of these (Merriam-Webster, 2017). Lemke 

regards aesthetics in science education as a question of inclusion – as a means 

to offer students more diversified ways to identify with science, to think criti-

cally about the content and to react affectively to it. As will be apparent in the 

continued inquiry below, the notion of aesthetics takes many possible direc-

tions. Indeed, aesthetics will be elaborated on from many perspectives in the 

thesis. However, already at this point it is worth emphasizing that the notion 

of the terms ‘aesthetic’ and ‘aesthetics’ adopted in this thesis does not refer to 

the school subjects of drama and arts. Rather, it is about a quality or aspect of 

any kind of meaning-making. For the purposes of this thesis, the focus is on 

meaning-making about science contents. 

The rather few empirical studies conducted on aesthetics in science educa-

tion in the early school years are primarily observational studies of classroom 

interaction (e.g., Girod & Wong, 2002; Jakobson & Wickman, 2008; Lundin 

& Jakobson, 2014). All of these studies have shown the significance of aes-

thetics for scientific understanding and for engagement in science activities. 

Wickman (2006) even argues that aesthetics is an absolute necessity for learn-

ing, regardless of activity. Jakobson and Wickman (2008) showed in their 

study how aesthetics in younger students’ meaning-making are crucial to what 

science content they learn. They described how a student’s initial reluctance 

concerning a “disgusting” earthworm hindered her from observing and learn-

ing about it. However, after putting the worm on a piece of paper – to avoid 

touching it – she discovered that it was injured, which awoke her compassion. 

She gave her worm a name, called it “cute” and started to intensively observe 
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and describe its various parts. Contrasting this success story, Jakobson and 

Wickman also describe another case in which a student’s sense of aesthetics 

prevented him from learning about the scientific content of the class assign-

ment: crafting an electrically lit cardboard mini house. The student derailed 

from the science content to be learned (parallel and serial electric circuits) by 

focusing solely on making the house as “cosy” as possible, a cosiness he felt 

would be ruined by the multiple lamps needed for making the circuits. Here, 

aesthetics outcompeted science. Jakobson and Wickman further observe how 

students made aesthetic judgements as a way to talk about to what extent they 

did or did not identify with being a science student. Personal commitment and 

a sense of the content as having personal relevance is a fundamental aspect of 

learning. Jakobson and Wickman also pointed out how “learning science also 

meant learning a special kind of aesthetics, that is, learning how to distinguish 

the science context from other contexts” (2008, p.45). 

Arguing for the rich evidence of sublime (stirring, awe-inspiring) aesthetic 

experiences expressed by scientific researchers, Cavanaugh (2014) shows 

how incorporating aesthetic experience in science education, letting the stu-

dents experience the science sublime (awe-inspiring understanding of nature), 

increased seventh grade students’ learning. The notion of the sublime and the 

science sublime is elaborated further in the sections below. The idea of the 

sublime (a stirring, awe-inspiring aesthetic experience) bears resemblance to 

what I, in a study on elementary school children’s reactive multimodal com-

posing in a sculpture park, called concept provocation (Westlund, 2008). I 

then argued that, for the children’s minds to be provoked (in the sense of 

stirred) enough for them to feel strongly and/or think in a novel way, the object 

must be ordinary enough to be recognizable to the viewer, but with at least 

one contrasting extraordinary feature. It was in front of sculptures where the 

unusual rubbed against the trivial that the children’s creativity was really 

sparked. 

2.4 Being Visually (and Multimodally) Scientifically 
Literate 

Put together, all of the research presented above outlines the ingredients for 

mastering visual scientific literacy in a multimodal context. Multimodal liter-

acy is consistently described as an integral part of both visual literacy and 

scientific literacy, and therefore most certainly of visual scientific literacy. To 

master scientific thinking and acting, students – from the earliest school years 

all the way up to expert levels – must be able to understand and link multiple 

representational modes. This is also true for teachers, when planning for and 

assessing their students’ learning. To be visually scientifically literate means 

having a thorough knowledgeability of “the specific characteristics of visual 
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media along with the skill to translate scientific insights into verbo-visual con-

structs” (Pauwels, 2000, p. 13). 

Literacy is always about making meaning of some content. The contents 

that scientific literacy deals with are science contents. The research shows that 

when dealing with a science content one must consider the many different 

dimensions and representations of the content that are circulating in society, 

both scientific ones and not so scientific ones. Here, scientific literacy also 

includes posing critical questions about truth and who has power to determine 

it. This approach encourages students’ own agency, where composing is one 

means of doing so. It aims to instil in students an ability to argue, judge and – 

if well founded – possibly break norms and co-create new ways of knowing 

and acting. In relation to this, it has been shown that aesthetics play an im-

portant role in scientific understanding and science education. Aesthetics 

spark creativity, a critical perspective and identification with science content 

(Lemke, 2001), which is empowering for students in their learning. It is also 

of crucial importance to have the ability to share interpretations of visual con-

tent and form by having nuanced and lucid conversations about it, thereby 

increasing intersubjectivity (ibid.). Compare this with Mortimer’s and his col-

leagues’ (2014) description of the benefits of dialogic teaching.  

Moreover, Pauwels lists several reasons why visual representation should 

be used in science. First, he argues, visual means can be used to capture com-

plex and short-lived visual phenomena and present these in a manageable re-

duced and permanent form. Visual representation is also suitable for insight-

fully visualizing abstract concepts as well as the broader context (e.g., the spa-

tial organization) of visual data. Moreover, Pauwels suggests visual represen-

tations be used for translation of other, more elusive kinds of data, such as 

auditory signals. Finally, he argues for utilizing the special communicative 

characteristics of visuals as a complement to “the verbal and numeric transfer 

of scientific insight” (ibid., p. 7). According to Pauwels (2000), paintings and 

cartoons are, to the same degree as photographs, suitable for scientific repre-

sentations, by virtue of both their capacities for stylistic depiction and their 

representation of the subject matter. Also, both self-produced and pre-existing 

imagery is used by scientists. While ready-mades require attention to histori-

cal and cultural connotations, producing the imagery yourself requires a full 

understanding of the epistemological consequences of each semiotic decision. 

In the science classroom, this applies to the work of both students and teach-

ers. It is about having a critical eye, knowing different common ways of rep-

resenting science content as well as common pitfalls. Within the scope of this 

thesis, this is absolutely key. 
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3 Theoretical Frames 

Based on the overall purpose, this thesis rests on a social-semiotic theoretical 

framework, to enable the study of how science content is formed visually and 

multimodally, from a didactic perspective, where learning in relation to con-

ducted teaching is at the centre. The following chapter covers the theoretical 

frames guiding the thesis, presenting the idea of text and visual form as medi-

ums for meaning-making – and thus for learning. The chapter starts off with a 

presentation of the theories of social semiotics, visual literacy and multimo-

dality, followed by some perspectives on aesthetic meaning-making and the 

values and norms of science. The end of the chapter is devoted to a perspective 

on didaktik viewing teaching and learning as an indivisible union, driven by 

choices and relating to content in a contingent way, along with a section on 

using metalanguage for overt instruction. 

These theories are introduced in an attempt to understand meaning-making 

and learning as not only a personal enterprise, but also an inherently social, 

cultural and always ideological one. The theoretic framework of social semi-

otics also connects form with meaning and enables a take on compositional 

solutions in terms of their functions. Moreover, perspectives on visual literacy, 

multimodal meaning-making and semiotic resources are needed to enable 

analysis of compositions made up of not only written text, but other meaning-

making resources as well, such as image. Furthermore, the perspectives on 

aesthetic meaning-making, and the values and norms of science are put to 

work especially in the study underlying Article III, which looks into just that. 

Further, the presented didaktik perspective enables discussions about teaching 

in relation to offered meaning about a subject content. Finally, the idea of us-

ing metalanguage for overt instruction is about having a tool for offering this 

meaning in a clear, unambiguous way, that is, a tool for explicit, inclusive 

teaching. 

3.1 Social Semiotics 

This thesis adopts a social semiotic approach to language use and learning. 

Social semiotics introduces the notion that texts and images are means for 

meaning-making. This notion is useful for a didaktik thesis, because learning 

is very much about making meaning about various contents. In relation to the 

purpose of the thesis, social semiotic theory is also valuable because it enables 
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detailed analyses with which a metalanguage can be developed, that, in turn, 

can function as a teaching tool. Moreover, social semiotics enables a take on 

compositional solutions in terms of their functions, which is done in article II. 

The notion of language as inherently social and ideological is very much nur-

tured by scholars of the field of social semiotics. The word language, as used 

in this thesis, does not refer to any national majority or minority language, but 

to a general resource for verbal meaning-making. According to Andersen and 

Boeriis (2012, p. 8), social semiotics differ from traditional Saussurean semi-

otics in the sense that it is systemic. This means that, whereas traditional se-

miotics takes the sign itself as the point of departure, social semiotics places 

the meaning system and the possible choices within it at the very centre. Social 

semiotics works with the notion that meaning is created through the use of 

similarities and differences within a semiotic system. 

3.1.1 Halliday’s Theory of Social Semiotics 

M.A.K. Halliday (1978) first presented a theory of social semiotics called sys-

temic-functional linguistics, drawing on Firth’s (1957) thoughts on the need 

for more flexibility in a systemic conception of meaning-making. Halliday 

focuses on the functions that semiotic work has for people, drawing on e.g., 

Malinowski’s (1935) notion of the meaning-functions of language and Firth’s 

notion of “paradigmatic relations” between nodes building a semantic network 

of possible either-or choices for the meaning-maker (ibid., p. 4, 40; Kress, 

2010, p. 28). According to Halliday, the concept of ‘text’ refers to what people 

do, mean and say in real situations (ibid.). By making choices, a person is 

realizing different potentials to behave, to mean and to say. Halliday divides 

language use into different strata, that is, different levels of analysis. In Halli-

day’s view, a specific realization of a semantic network system refers to a 

representation of the potential at that level (ibid.). He describes a text as a path 

through the system and hence as certain actualized potential (ibid.). What Hal-

liday enables is a level above (or beyond) linguistic meaning-making – a level 

of general meaning-making: “The semantic system is itself a realization of 

something beyond language; a higher-level semiotic which we may define as 

a behavioural system or more generally as a social semiotic” (ibid., p. 39). 

This perspective works well as a foundation for introducing meaning-making 

by other means than the verbal, e.g., a picture, colour, spatial meaning, etc. 

Halliday (ibid., p. 39) describes language as “multiple coding”. According to 

him, “[…] can say is a realization of can mean, and can mean is a realization 

of can do” (ibid., p. 39, orig. ital.). This notion of realization enables a natural 

relationship between different levels of analysis of a phenomenon. This in turn 

offers a way of anchoring a discussion on the sociological tendencies of a so-

ciety in empirical semiotic data. 

Drawing on the notion of text-in-situation as the basic unit of semantic 

structure, Halliday (1978) introduces the categories field, tenor and mode, 
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representing different situational factors that determine the text. Collectively, 

these situational factors are used to predict what is called the register (ibid.). 

Halliday describes the register as constituted by systematic norms governing 

the particulars of the text (ibid.). According to Halliday, “field refers to the 

ongoing activity and the particular purposes that the use of language is serving 

within the context of that activity; tenor refers to the interrelations among par-

ticipants (status and role relationships); and mode covers roughly Hymes’ 

channel, key and genre” (ibid., p. 62). Three different functional components 

(the ideational, the interpersonal, and the textual metafunctions) are, accord-

ing to Halliday (ibid., p. 63), activated by the choices of their corresponding 

situational factors; “[…] by and large, it is the ideational component of the 

system that is activated by choice of field, the interpersonal by the tenor, and 

the textual by the mode”. Halliday (1978, p. 4) also suggests the notion of 

language as a ‘symbolic resource’ for meaning-making: “[…] the exchange of 

meanings is a creative process in which language is one symbolic resource – 

perhaps the principal one we have, but still one among others”. 

3.1.2 The Social Semiotic Notion of Context 

Like (Firth, 1957) before him, Halliday is inspired by the social anthropologist 

Malinowski’s (1923) analytic distinction between situational context and cul-

tural context, and he shares Malinowski’s holistic notion of the interdependent 

relationship between these contexts (Halliday & Matthiessen, 2014). The sit-

uational context is inextricably united with the text; it is the activity that mean-

ing-makers participate in (Holmberg, 2012). On the other hand, Holmberg 

(ibid.) describes the cultural context as the abstract potential for the present 

activities. 

The situational context is – following systemic functional terminology – 

viewed as layered or stratified, which means that it is another dimension of 

the same process as the text. The layer of the situational context is, in Halli-

day’s words, semantically realized by the text. According to Holmberg (2012) 

this relation between context and text shares affinity with the sociocultural 

approach according to which activities are mediated by texts. Holmberg also 

compares the relation to the one between thin and thick field descriptions 

(ibid.). 

According to Halliday (1999), the relation between the cultural context and 

the situational context is completely parallel to that between language and 

texts, in the way illustrated in Figure 1. 
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Figure 1. Relation between cultural context, situational context, language and text, 
according to Halliday’s systemic functional linguistics. 

The texts – the instantiations (i.e., concrete expressions) of the language sys-

tem – realize specific activities, and correspondingly these activities are un-

derstood as the concrete instantiations of culture (Halliday, 1999). Analysis of 

the cultural context is done through analysis of the situational context (ibid.). 

3.2 Visual Literacy and Multimodal Meaning-Making 

A study on visual formation of science content in multimodal compositions, 

requires a framework of theories of visual literacy and multimodality – this 

section introduces these theories. According to Avgerinou (2012) there is no 

unanimously agreed-upon definition of the concept of visual literacy, mainly 

because of the many coexisting disciplines that underly its foundation. One of 

the many attempts at an effective, generic definition is presented by Pettersson 

(1993) based on a leaflet by the International Visual Literacy Association 

(IVLA): 

“Visual literacy is the learned ability to interpret visual messages accurately 
and to create such messages, [along with the need to] translate visual images 
into verbal language and vice versa” (p. 135). 

This definition makes clear that multimodality, or at least intermodality, is a 

crucial aspect of visual literacy. Where there are visuals, there is most often 

verbal language. The section begins with an account of how the relationship 

between text and image has changed. This is then followed by an introduction 

to a comprehensive theory on multimodal meaning-making and its affiliation 

with social semiotics. 
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3.2.1 A Change in the Relation of Writing and Image 

Up until the 1960s, writing was the completely dominant mode used as a car-

rier of meaning, especially in teaching materials (Kress 2010). In the 1970s, 

independently of the emergence of the digital technologies, social forces 

pushed for the use of modes for distinct and differing functions (ibid.). Ac-

cording to Kress (ibid.), images are still, compared to writing, not easy to an-

alyse in a straightforward way, but obviously there is a clear difference be-

tween the relation of writing and image elements in books from the early 20th 

century and in those from right after the millennium shift. In older books, im-

age is there to support the writing, which is the main carrier of meaning, 

whereas in newer books the content is more often introduced by means of 

image, while the written elements are there as a complementary clarification 

(ibid.). 

Unsworth (2006) argues that the increasing prevalence of images in a wide 

range of texts means that the complementarity of image and writing is likely 

to be characterized by functional specialization. Lemke (1998b) compares the 

functional specialization of verbal language and images. While language is an 

apposite semiotic mode for making categorical distinctions and representing 

sequential relations, image is a better choice for representing spatial relations 

and formulating, e.g., degree, gradation, continuous co-variation and dynam-

ical emergence (ibid.). A semiotic function common to all modes is linking, 

which is used to indicate connection (Kress, 2017). According to Kress (2010, 

p. 119), linking of entities forms much of meaning-making: “[…] linking by 

and through actions; by adjacency and proximity, temporal or spatial”. Kress 

further writes that “linking entails and rests on classification” (ibid., p. 122), 

because the decisions and principles underlying linking are about similarity 

and difference, relatedness and complementarity. 

Unsworth and Cléirigh (2017) contend that the research efforts made on 

multimodal texts have focused too much on the how the modes contribute 

separately to the meaning of the text. Instead, they propose a semiotic frame-

work that specifically addresses “[…] the intersemiotic relationships between 

images and language […]” (ibid., p. 176), introducing intermodal relations as 

“mutual identification” (ibid., p. 180). By introducing the concept of inter-

modal identification, Unsworth and Cléirigh seek to highlight both the func-

tional specialization of image and language as well as the synergistic nature 

of meaning construction, where meanings cannot be derived from the modes 

separately. According to Unsworth and Cléirigh, “[…] monomodal texts de-

mand more of the visual or verbal experience of the reader than do bimodal 

texts. The more exotic/technical/abstract the field, the more important the in-

termodal identification pedagogically” (2017, p. 185). They argue that if any 

part of an image in a composition is not familiar to the reader, the meaning of 

this image is not decoded by the reader in the written text – and vice versa 

(ibid., p. 159). 
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Yet another theoretical framework for intermodal analysis is promoted by 

Martinec and Salway (2005). This is the framework employed for intermodal 

analysis in this thesis. Drawing on compatible social semiotic and systemic 

functional linguistic theories for analysis of image and language, respectively 

(e.g., Halliday & Matthiessen, 2014; Kress & van Leeuwen, 2021; O’Toole, 

1994), Martinec and Salway present “a generalized system of image–text re-

lations which applies to different genres of multimodal discourse in which 

images and texts co-occur” (2005, p. 337). Two sorts of relations between 

image and text are combined – the relative status and the logico-semantic re-

lation. Martinec’s and Salway’s analytic framework is well suited to image-

text compositions in which the two modes appear fairly separate on page while 

still integrated in semantics and form, which is true for the student composi-

tions analysed for this thesis. The aspects of the framework that are relevant 

to the analyses made here are presented in more detail in the method chapter. 

3.2.2 Basic Assumptions of Multimodality 

There are four interconnected theoretical assumptions of multimodality, as de-

scribed by Jewitt (2017a). First, language is part of a multimodal ensemble. 

Communication and representation – that is, human meaning-making – al-

ways draw on a multiplicity of modes. All modes have the same potential to 

contribute to meaning, albeit often in very different ways. Note that this means 

that, in a composition, image may very well be just as important, or more im-

portant, than writing. Norris (2004, p. 3) sums it up by simply stating that “all 

interactions are multimodal”. According to Norris (ibid.), multimodality “[…] 

steps away from the notion that language always plays the central role in in-

teraction, without denying that it often does”. 

Second, in a multimodal ensemble, each mode realizes different communi-

cative work. “The choice of mode, then, is a central aspect of the epistemo-

logical shaping of knowledge and ideological design” (Jewitt, 2017a, s. 16). 

Within the theory of multimodality, modes are also assumed to have been 

shaped by people’s use of them, and that this transforming use is done socially, 

culturally, historically to realize social functions (ibid.). 

Third, people’s selection and configuration of modes in their meaning-

making are described as an ‘orchestration of meaning’. In this orchestration, 

the interaction between different modes is therefore a central aspect of mean-

ing-making (ibid.). 

And fourth, the meanings of signs fashioned from multimodal semiotic re-

sources are shaped by the norms and rules operating in a specific social con-

text. The meanings are influenced by the motivations and interests of the sign-

maker at that certain time and place, which means that the sign-maker designs 

and re-designs meanings through selection, adaptation and refashioning. 

These choices, in turn, affect and shape the sign that is made (ibid.). 
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3.2.3 Social Semiotic Multimodal Analysis in Comparison with 

Two Other Approaches 

Jewitt (2017b) identifies three main perspectives within the field of multimo-

dality, one of which is adopted in this study, namely social semiotic multi-

modal analysis (SSMA). The other two are multimodal discourse analysis 

(MDA) and multimodal interactional analysis (MIA). These three approaches 

differ mainly in how much emphasis is put on context, intra- and intermodal 

relations and the agency of the meaning-maker (ibid.). 

MDA, multimodal discourse analysis, is a systemic functional approach 

that stems mainly from the work of O’Toole (1994) and has been used by, e.g., 

O’Halloran (2005) for analysis of mathematical texts. The focus of MDA is 

very much on the text itself, only somewhat on socio-historical context and 

scarcely at all on the makers/users of the texts. In contrast, the perspective of 

multimodal interactional analysis, MIA, focuses on situated, actualized inter-

action and displays no interest in texts at all, possibly apart from any case in 

which a text is made relevant by a person for interactional purposes. The meth-

ods are inspired by, e.g., conversation analysis and ethnographic studies of 

identity construction. Key researchers within this perspective are Scollon and 

Scollon (2003), and Norris (2004). 

The focus of SSMA, social semiotic multimodal analysis, is very much on 

the active meaning-maker’s interests and on the meaning-maker’s motivated 

and situated meaning-making, including the making of texts. Jewitt (2017b) 

describes the text as viewed as “[…] a window onto its maker” (ibid., p. 33), 

and further states that “[…] the relationship between a signifier and a signified 

is seen as a trace of the characteristics of the person who made the sign and 

what they want to represent” (ibid., p. 34). Drawing heavily on the ideas of 

the interactional sociolinguists Goffman, Bateson and Hall, but also on the 

work of sociologists like Foucault, Bernstein and Bourdieu, “this approach to 

multimodality goes beyond the traditional linguistic foundation of multimo-

dality” (ibid., p. 33). The main thinker behind this perspective is Gunther 

Kress (1993, 1997 and 2010). Some other renowned researchers associated 

with the social semiotic approach are Jewitt herself along with van Leeuwen, 

Machin, and Mavers. 

According to Jewitt (2017a) multimodal research has been successfully ap-

plied to, e.g., technology-mediated interaction, questions of knowledge, the 

production of identity, and pedagogic practices and literacies. “Detailed stud-

ies have been undertaken to describe the semiotic resources, organizing prin-

ciples, and cultural references […]” of modes as diverse as image, colour, ges-

ture, voice, space and gaze (ibid., p. 17). Jewitt (ibid.) goes on to describe 

system networks, a style of diagramming used to map the meta-functional 

meaning potentials of mode. Some central researchers she refers to regarding 

the use and development of such system networks are Kress and Van Leeuwen 

(2021), Martinec (2000), van Leeuwen (1999) and Björkvall (2017). 
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However, Jewitt emphasizes that how multimodality researchers use the met-

afunctions varies: 

“Within systemic functional approaches to multimodality the metafunctions 
and the development of corresponding system networks are used to map the 
potentials for making meaning as a system. While within the social semiotic 
approach to multimodality, the metafunctions3 are generally used as a concep-
tual tool to describe and explore the semiotic resources and meaning potential 
that people use to make meaning rather than to map the system itself”. (2017a, 
p. 18) 

The analytical approach of this thesis should be understood as being of the 

latter kind. 

3.2.4 Twin Focus of the Multimodal and Social-Semiotic 

Approach to Meaning-Making 

The notion of multimodality presented by Kress, Jewitt, van Leeuwen and 

their colleagues was born out of and is imbued in theories from the field of 

social semiotics. Kress (2010) defines meaning as action in the social, and 

makes a distinction between the terms ‘culture’ and ‘society’: 

“Culture, in my use, is the domain of socially made values; tools; meanings; 
knowledge; resources of all kinds; society is the field of human (inter)action in 
groups, always; of ‘work’; of practices; of the use and effects of power” (p. 
14). 

This statement links to another key point in social semiotic theory, namely 

that people are doing semiotic work when they are making meaning (Kress, 

2010). By semiotic work, Kress means regular work, just like gardening work 

or any other kind of work, and this work produces change in that which has 

been worked on (ibid.). He argues that “culture is the name for the resources 

which have been made, produced, remade, ‘transformed’, as the result of so-

cial work” (ibid., p. 14.). According to Kress (ibid.), there is a twin focus of 

the theory of multimodality and the social-semiotic theory. Kress contends 

that there are domains in which language is insufficient (ibid.). In these do-

mains, the semiotic work is instead done by other modes. Furthermore, Kress 

considers semiotic work to be all about the meaning-maker’s – Kress also calls 

                               
3 Note that in the newer editions of their book Reading Images (1996, 2006 [2nd ed.], 2021 [3rd 
ed.]), Kress and van Leeuwen introduce alternative terms for Halliday’s original metafunctions 
(described above) for the purpose of analysing images, namely ‘representational’ (instead of 
‘ideational’), ‘interactional’ (instead of ‘interpersonal’) and ‘compositional’ (instead of ‘tex-
tual’). They also prefer to talk about ‘conceptual’ and ‘narrative’ instead of ‘analytical’ and 
‘transactional’ types of representational/ideational meaning. Still, in the present thesis Halli-
day’s original terms are used. 
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this the rhetor, implying a rhetorical approach to communication – interest 

(ibid.). 

Burn (2008, p. 154) sums up the possible choices that the theories of social 

semiotics and multimodality afford us: First, the four strata of the making of 

signs-as-texts: discourse, design, production and distribution. A fifth stratum 

– interpretation – can also be added, which consists of further production and 

feeds back into discourse, creating a dialogic circle à la Bakhtin (we will come 

back to Bakhtin in the next chapter). Second, the metafunctions of Halliday’s 

Systemic Functional Linguistics, described above, and third, a focus on 

modes. 

3.3 Analysing Multimodal Compositions and Semiotic 
Resources in Educational Contexts 

The notion of meaning-making, and thereby learning, as naturally multimodal 

has increasingly become an inherent part of the theoretic framework of social 

semiotics. As mentioned, at its heart the research field of didaktik focuses on 

how a specific content area is designed and processed by different people in 

different learning environments. A content area can be researched from many 

perspectives, but the focus on content can never be lost. The following section 

describes different approaches to the analysis of content-oriented meaning-

making in multimodal compositions. This is done with educational contexts 

in mind. The section presents a view on meaning as interest-oriented design, 

where the meaning-maker (e.g., a student) makes motivated hypotheses about 

a content, and learning as a result of such transformative semiotic work. More 

concretely, meaning is understood as made with semiotic resources, which 

lend themselves well to analysis. Semiotic resources connect form with mean-

ing, which is necessary for anchoring the analyses of visual and multimodal 

meaning in concrete form, observable in students’ compositions. However, in 

designing meaning, the meaning-maker at least partly relies on socially avail-

able discourses. Overall, this view promotes and validates the meaning-

maker’s agency – the meaning-maker is regarded as an active co-creator of 

meaning in a social context. Related to this, meaning-making is also explained 

in relation to social work and identity-making – theories made use of through-

out the thesis, for interpretation of results. 

3.3.1 Multimodal Representations and Learning 

In 1996, the New London Group introduced what was, at that time, the radical 

idea that knowledge and pedagogy must be understood as multimodal, and 

that reading the new multimedia solely for their linguistic meaning is not 

enough. Together with a special issue of the journal Linguistics and Education 
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on multimodality providing concrete research tools, this work of the New Lon-

don Group initiated what resulted in an exploding interest in multimodality 

among educational researchers (Lemke, 1998a; New London Group, 1996), 

in many different subject areas, from preschool and the early school years all 

the way up to higher education. Being a member of the New London Group, 

Kress insists that meaning is always made in ensembles of modes, with which, 

in turn, “all present evidence of learning” that can be assessed (2010, p. 182). 

According to Kress, learning and meaning-making are closely linked. In line 

with a social semiotic view, he defines learning as: 

“[…] the result of the transformative engagement with an aspect of the world 
which is the focus of attention by an individual, on the basis of principles 
brought by her or him to that engagement; leading to a transformation of the 
individual’s semiotic/conceptual resources.” (ibid., p. 182) 

Meaning-making is semiotic work, real work that produces change – learning 

is all about such meaningful transformation (Kress, 2010). While communi-

cation is focused on a person’s relation to other people, representation is in-

stead oriented towards the person him-/herself, and his/her interest (Kress, 

2010). There is an element of self-reflection involved in representation and 

self-oriented meaning-making. Kress et al. (2001) prefer to talk about signs of 

learning. According to Kress (2010), all signs are metaphors that function as 

concepts made by a sign-maker’s work, representing his/her interest in the 

world currently in focus. While the term ‘sign’ belongs to the field of semiot-

ics, defined as the invisible and indivisible conjunction of form and meaning, 

the term ‘concept’ belongs to the fields of psychology and pedagogy, “[…] 

where it names something called ‘knowledge’ in an entity called ‘mind’” 

(ibid.). Vološinov merges these two by holding that the sign is the very mate-

rial through which consciousness comes into existence: 

“[…] understanding itself can come about only within some kind of semiotic 
material […], consciousness itself can arise and become a viable fact only in 
the material embodiment of signs. […]. And nowhere […] does the chain 
plunge into inner being, nonmaterial in nature and unembodied in signs. […]. 
Signs emerge, after all, only in the process of interaction between one individ-
ual consciousness and another. And the individual consciousness itself is filled 
with signs. Consciousness becomes consciousness only once it has been filled 
with ideological (semiotic) content, consequently, only in the process of social 
interaction.” (Vološinov, 1929/1973, p. 11) 

So, according to this view, there is no mind, thinking or meaning-making and 

therefore no learning without signs – and in the emergence of signs, the sub-

jective is connected with the social. Wertsch (1991) points out the similarities 

between this view and the Vygotsky’s contemporaneous idea of mediated ac-

tion, which may sound more familiar to educators and educational researchers. 

Furthermore, Vološinov argues that the changeable and adaptable quality of 
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the sign is what makes it useful to the meaning-maker. According to Vološi-

nov (1929/1973, p. 14), a sign, e.g., in the form of a word or an image, can 

“[…] carry out ideological functions of any kind – scientific, aesthetic, ethical, 

religious”. In this sense, it is ideologically neutral.  

Moreover, Kress (2010, p. 182) holds that “learning is the work and the 

outcome of the transformative engagement by an individual with an aspect of 

the world which is the focus of her or his attention, with principles brought by 

her or him to that engagement. This leads to a transformation of the individ-

ual’s semiotic/conceptual/social resources”. And thus, in the ceaseless trans-

formation of these resources, there is also a constant transformation of identity 

(ibid., p. 27, 174). Kress (2010, p. 17) regards what he calls the “space of 

synaesthesia” – that is, the “inner” exchange between different forms of rep-

resentation in multimodal texts – to be where the process of creativity takes 

place. Together with Bezemer, he writes that “an augmentation of resources 

constitutes at the same time [as learning] a change in potentials for action, and, 

in this, a change in identity” (2017, p. 29). 

3.3.2 Meaning as Design and Discourse 

According to Bezemer and Kress (2008, p. 4), “for anyone interested in con-

temporary forms of texts the questions posed are about design, that is, princi-

ples of composition”. They explain design as interest-driven and social: 

“The producer’s as well as the audience’s interests are shaped by the social, 
cultural, economic, political and technological environments in which signs 
are made; the design is the result of the interaction between all of these” (ibid., 
p. 9). 

Bezemer and Kress (2017) argue that contemporary multimodal text design is 

based on a division of the semiotic work done for the reader by the designer 

and the work done by the reader him-/herself. From this perspective, both the 

reader (user-as-interpreter) and the designer (producer) are seen as meaning-

makers, who based on interest remake meaning using the semiotic resources 

at hand that are apt for the work. Thus, this theory does not include concepts 

such as ‘encoding’ or ‘decoding’ of ‘messages’. When analysing a given text 

– even if the resources are limited – Bezemer and Kress see the sign-maker as 

aptly representing his/her interests in any given text analysed. To conclude 

Bezemer and Kress (2017, p. 37, orig. ital.) write: 

“Pedagogically, the agency and the centrality of designers and of readers, of 
those who make meanings, has to be the starting point. Semiotically, writing 
has to be seen at all times as part of multimodal design arising from specific 
rhetorical interest. In such designs the affordances of all modes are judged and 
used in relation to that. […] a pedagogy of writing has to be seen as an integral 
part of a framing pedagogy of text making, in which writing has a specific 
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place. Components of that pedagogy are multimodal representation and sensi-
tivity to media and their affordances.” 

Kress differentiates between competence and design capacity, Kress arguing 

that competence is a matter of looking backwards and skilfully adapting to 

communicational conventions, as a social regulation. In a provisional realm, 

he argues, this approach to communication is of no use. Instead, he promotes 

the notion of meaning-making as design, as a way to turn the focus of mean-

ing-making towards “[…] individual’s realization of their interest in their 

world” (Kress, 2010, p. 6). Design, he says, is prospective, forward-looking 

meaning-making. In a discussion on multimodality and the need for new 

thinking on what writing means, Kress (2003a, p. 37) says that: “In multi-

modal communication, the concept of design is the sine qua non of informed, 

reflective and productive practice”. The New London Group (2000) takes the 

social semiotic notion of meaning-making as design into a context of educa-

tion. They argue that children have four basic moral rights of integrated in-

struction in school environments: Situated Practice, the right to experience 

what is being taught through authentic and meaningful practices; Overt In-

struction, the right to develop an explicit meta-awareness of knowledge de-

sign; Critical Framing, the right to know how to interpret the social context 

and purpose of designs of meaning; and Transformed Practice, the right to 

produce and transform knowledge for one’s own purposes, not just consume 

it, that is, what the New London Group (2000) calls “the design of social fu-

tures”. 

Another way of understanding meaning-making is in terms of discourse. 

Kress and van Leeuwen (2001) draw on Foucault’s (e.g., 1977) definition of 

discourses as forms of knowledge about (aspects of) reality, which have been 

constructed in specific social contexts, by the social actors in these contexts 

in accordance with their interests. The development of discourses is therefore 

a process of motivated meaning-making, (re)producing both a certain version 

of what, who, where and when, as well as a set of interpretations, judgments 

and arguments. Design realizes the discourse in the context of a given com-

munication situation and thereby changes the socially constructed knowledges 

into social (inter)action (ibid.). Gee (1996, p. 131) defines the concept of dis-

course as “a socially accepted association among ways of using language, 

other symbolic expressions, and ‘artefacts’, of thinking, feeling, believing, 

valuing, and of acting which can be used to identify oneself as a member of a 

socially meaningful group”. In addition to this definition, Ivanič (2004) points 

out that human agents do not totally rely on socially available discourses when 

acting socially; they continuously remake and combine discourses to suit their 

own purposes. Kress (2014a) once referred to this by depicting meaning as a 

motivated hypothesis about a given content. Ivanič (2004) also states that ac-

tual instantiations of text often draw on multiple discourses, that is, they are 
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discoursally hybrid. By referring to people as human agents, Ivanič fore-

grounds the active, creative quality of their meaning-making. 

3.3.2.1 Voice, addressivity and enactment of social values 

An understanding of meaning as design and discourse fits well with Bakhtin’s 

notion that an utterance, by necessity, is produced by a voice (Wertsch, 1991). 

Holquist and Emerson (1981, p. 434) sum up the concept of voice as “[…] the 

speaking personality, the speaking consciousness”, which is driven by its own 

motives and coloured by its own personal nuances regarding timbre and over-

tones. The motivated meaning-making process of the consciousness that con-

stitutes such a voice, means that it is expressing a will, a desire, a point of 

view. This, in turn, means that the voice of an utterance is enacting social 

values. 

A voice is in constant social interaction with other voices; only by address-

ing and being responded to by other voices can meaning arise (Wertsch, 1991). 

Bakhtin himself defines addressivity simply as “the quality of turning to some-

one else” (1986, p. 99), which he reckons is “an essential (constitutive) marker 

of the utterance” (ibid., p. 95). However, the other voice, the addressee, may 

be immediately present or “temporally, spatially, and socially distant”, and 

“can even be an indefinite, unconcretized other” (ibid.). A voice addressed is 

reflected in an utterance to the same degree as the voice producing this utter-

ance. (Wertsch, 1991). Bakhtin’s close collaborator, Vološinov, expresses this 

in the following statement: 

“In each speech act, subjective experience perishes in the objective fact of the 
enunciated word-utterance, and the enunciated word is subjectified in the act 
of responsive understanding in order to generate, sooner or later, a counter-
statement.” (1929/1973, p. 40–41) 

The basic notion of meaning coming into existence only through the interac-

tion of at least two voices reflects a fundamental theoretical construct of the 

Bakhtinian approach, namely dialogicality (Wertsch, 1991), the inherent in-

teractiveness of language, accounting for a continuous generation of new 

meaning.  

Polyphony and heteroglossia are two other concepts introduced by Bakhtin. 

These have been used by researchers interested in visual meaning-making and 

how in dialogic teaching and dialogic meaning-making facilitate the learning 

of science content. As a literature philosopher, Bakhtin makes use of musical 

terminology when introducing the term ‘polyphony’ as a reference to the sim-

ultaneity of multiple perspectives and voices within a particular narrative 

plane (Bakhtin, 1986; Morris, 1994). To stress how the meaning(s) of signs, 

compositions and discourse are constantly changing across different situations 

and as time goes by, Bakhtin (1981) also introduces the term ‘heteroglossia’. 

Regarding polyphony, Czarniawska (1999) questions Bakhtin’s own notion 
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and argues that it is not the voices of others that are represented in a composi-

tion, but rather the author’s own ability to speak different languages, dialects 

and vocabularies. Therefore, Czarniawska suggests that polyphony is best un-

derstood as heteroglossia or ‘variegated speech’. This further entails that po-

lyphony is not so much about the plurality of voices, but rather about the au-

thor positioning him-/herself (Barry & Elmes, 1997; Belova et al., 2008). 

Kress and van Leeuwen argue that the idea of polyphony can be applied to 

images as well, in that they are ‘weaving together choices from different sig-

nifying systems, different representational modes, into one texture’ (2021, p. 

172). According to Kress and van Leeuwen, one and the same image can treat, 

e.g., colour naturalistically, texture sensorially, and still other aspects ab-

stractly. 

3.3.3 Semiotic Resources 

Yet another way of analysing multimodal meaning is by turning one’s focus 

away from whole texts and instead looking at the available and employed re-

sources for the meaning-making. Halliday (1978, p. 192) writes that: “The 

grammar of language is not a code, not a set of rules, but a resource for making 

meanings”. Van Leeuwen (2005, p. 3) extends the idea of meaning resources 

to other semiotic modes. Van Leeuwen’s definition of semiotic resources is 

thus: 

“The actions and artefacts we use to communicate, whether they are physio-
logically – with our vocal apparatus; with the muscles we use to create facial 
expressions and gestures, etc. – or by means of technologies – with pen, ink 
and paper; with computer hardware and software; with fabrics, scissors and 
sewing machines, etc.” (ibid.). 

Within the field of semiotics, form and meaning are viewed as an indivisible 

whole, which cannot in any fruitful way be analysed separately (e.g., Kress, 

2003b). In semiotics, the meaning-making unit is traditionally called a ‘sign’, 

consisting of a signifier (form), which is said to be in union with a signified 

(meaning). That which in traditional semiotics is referred to as ‘sign’ is in 

social semiotics preferably referred to as a ‘resource’. This, van Leeuwen 

(2005) argues, is because the term ‘resource’ is thought to avoid any notion of 

the signified being pre-given. Instead, heavily influenced by Vološinov and 

Bakhtin as well as Malinowski, social semiotics seeks to emphasize that the 

relation between signifier and signified is utterly dependent on its use – or as 

Hodge and Kress (1988, p. 18) put it: “the concrete forms of social inter-

course”. According to van Leeuwen (2005), instead of the notion of a fixed 

signified, social semiotic resources unite signifiers with two kinds of semiotic 

potential: theoretical and actual. The theoretical semiotic potential of a re-

source is based on all the past uses of that resource, whereas the actual 
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semiotic potential is constituted by those of the past uses that are known and 

deemed relevant by the present users of the resource, according to their spe-

cific needs and interests. 

Although the meanings of semiotic resources are driven by motives and are 

progressively changing, by no means does this entail that meaning-making in 

society is boundless. Van Leeuwen (2005) is particular about pointing out that 

societies of meaning-makers are constantly struggling to regulate actual mean-

ing potentials, making norms to restrain possible meaning-making and guide 

efficient communication. In relation to this fact, Barthes describes Ferdinand 

de Saussure’s original concept of langue: 

“[Langue] is the social part of language, the individual cannot by himself either 
create or modify it; it is essentially a collective contract which one must accept 
in its entirety if one wishes to communicate. Moreover, this social product is 
autonomous, like a game with its own rules, for it can be handled only after a 
period of learning” (1977, p. 14) 

Van Leeuwen (2005) concludes that to study the semiotic potential of any 

given semiotic resource is to study “how that resource has been, is, and can be 

used for purposes of communication”, and to make an inventory of these pur-

poses. Van Leeuwen describes two activities with resources for semioticians: 

1) inventorying a semiotic resource and 2) describing its use in a specific con-

text. This doctoral thesis study engages mainly in the latter activity. 

Björkvall (2012) writes, regarding resource-oriented research, that the in-

terest in the tension between the theoretical versus the actualized meaning po-

tential of semiotic resources turns the focus towards the tools that are used to 

create texts. Although the texts and artefacts that the use of the resources re-

sults in are not excluded from analysis, they are not necessarily the starting 

point for analysis. According to Björkvall, semiotic resources and their use 

can also be subject to critical discourse analysis, because they “can be just as 

ideologically charged or discursively normative as the texts they have the po-

tential to create” (ibid., p. 143). 

Furthermore, according to van Leeuwen (2005, p. 23): 

“Detailed studies of the use of a given semiotic resource are interesting in their 
own right, but they also demonstrate a theoretical point. They show how the 
semiotic potential of framing is inflected on the basis of the interests and needs 
of a historical period, a given type of social institution [e.g., a school subject], 
or a specific kind of participant in a social institution [e.g., a student]” 

Gibson’s (1979) term ‘affordance’ is closely related to the term ‘semiotic po-

tential’, as affordances are the potential uses of a given object. Gibson argues 

that the meanings people find in the world are just as subjective as they are 

objective. While ‘meaning potential’ refers to meanings that have – explicitly 

or not – already been introduced into society, ‘affordance’ also focuses on 



 53 

meanings still waiting to be recognized. However, with an interest in design, 

Norman (1988) suggests that affordance is not an inherent property of an ob-

ject, but rather it is only what is perceived by the person using it. 

In the Glossary of Multimodal Terms, Mavers (2014) defines affordance as 

follows: 

“The affordance of a mode is shaped by its materiality, by what it has been 
repeatedly used to mean and do (its ‘provenance’), and by the social norms and 
conventions that inform its use in context – and this may shift, as well as 
through timescales and spatial trajectories.” 

Kress et al. (2001), building on, e.g., Lemke, shift the focus from the af-

fordance of an individual object to the use of affordance with respect to modes: 

“Is speech say, best for this, and image best for that?” (ibid., p. 1). This means 

that multimodality is interested in the meaning potential of modes. 

3.3.4 Social Work Equals Semiotic Work Equals Social Work 

From a social semiotic perspective, the relationship between iden-

tity/role/voice and interaction/communication is intricate; people create and 

realize themselves and others through semiotic meaning-making (Fairclough, 

2000, p. 170). Kress (2014b, p. 59) considers that “the form of what is to be 

read, mirrors social givens. This form provides the foundation for meaning 

and it shapes who we are; it shapes our identities as social beings”. Drawing 

on Bernstein and Labov, Halliday (1978, p. 2) contends that people participat-

ing in meaning exchange do more than just understand each other: “By their 

everyday acts of meaning, people act out the social structure, affirming their 

own statuses and roles, and establishing and transmitting the shared systems 

of value and of knowledge”. Firth (1957, p. 184) argues that both language 

and personality constitute a systematic link between the past and the future; 

people pass down, maintain, cultivate, recreate, and innovate social and cul-

tural conventions in the process of meaning-making. According to Firth (ibid., 

p. 183), language is just as much a personal (intraindividual representation) as 

a common (interindividual communication) matter. Halliday states that: “A 

great deal of discourse is more or less routinized; we tell the same stories and 

express the same opinions over and over again” (1978, p. 4). This is similar to 

what Kress (2010, p. 27) calls ‘habituated dispositions’: “The sites, the pro-

cesses and the designs all shape ’concepts’ and, in that, they shape what dis-

positions become habituated as subjectivities and as identity”. However, be-

cause people are simultaneously members of multiple and overlapping com-

munities, every person’s identity is a complex structure of multiple layers 

(New London Group, 2000, p. 15). 
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3.4 Perspectives on Aesthetic Meaning-Making 

The third research question is about visual aesthetic meaning-making in stu-

dents’ multimodal compositions, and the corresponding Article III addresses 

this through a prism of various aesthetic perspectives. These are presented 

here. Regarding the relevance of aesthetics for meaning-making, Root-Bern-

stein and Root-Bernstein describe aesthetics as the synergy of the cognitive 

and the emotional: “It is the integration of thinking and feeling that character-

izes the highest forms of aesthetic experience in both science and arts” (1997, 

p. 25). In philosophizing on the essence of aesthetics, Kant (1764/1960) con-

trasts the sublime with the beautiful. Valuing the sublime over the beautiful, 

Kant regards the sublime as stirring, while considering the beautiful to be 

simply trivial. According to Emerson’s (2000) notion of the sublime, however, 

it is connective and happens with the ordinary. It is when tapping into the 

universal energy of nature – described by Emerson in almost religious terms 

– and when one gains insight into the similarity between oneself and the out-

wardly trivial aspect of nature that one is stricken by the sublime. The sublime 

leaves a person feeling in union with nature, in awe, however not humble, but 

elated and capable. Relating to the Root-Bernsteins, Cavanaugh (2014) de-

scribes the feelings of awe and astonishment in relation to natural phenomena 

as being based on understanding ideas, and not simply as a reaction to what 

strikes the eye. He calls this the science sublime. Such sublime experiences 

are, according to Cavanaugh, continuously reported by professional scientists 

to be a recurring part of their research. 

Coming from a position in digital media communication and with an inter-

est in multimodality, Knight (2013) expands on aesthetics as part of a rhetor-

ical approach to multimodal meaning-making. She therefore discusses aes-

thetics with an emphasis on audience experience. This entails an understand-

ing of aesthetics as an act of communication, rather than a property of a finite 

object, which bears more than a little resemblance to Vološinov’s and Bakh-

tin’s above-described notion of language as dialogic meaning-making.  

Focusing more specifically on visual scientific representation, Pauwels 

(2000, p. 9) differentiates between the mimetic versus the expressive, or aes-

thetic, function of a visual representation, with mimesis “implying ‘faithful’ 

reproduction or transmission” and expression “implying creation or construc-

tion of a vision of what is represented”. He rejects the common notion of aes-

thetics as an unuseful and non-utilitarian quality: 

“When practiced in a transparent way for both the image producer and the au-
dience, the aesthetic approach in science can prove to be particularly ‘useful 
and utilitarian’. […] Moving away from reality by considerate use of aesthetic 
devices allows for another form of cognition that can also be put to work for 
science.” (ibid.) 
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According to Pauwels, aesthetics are a powerful and useful part of visual rep-

resentation and argumentation, which neither can nor should be excluded from 

scientific composing. 

3.5 Perspectives on Values and Norms of Science 

The third research question also relates aesthetic meaning-making in students’ 

compositions to the values and norms of science. Like all literacy practices, 

the visuals of science composing have explicit and implicit norms to relate to. 

Norms are boundaries for accepted behaviours based on values, that is, ideas 

regarding what counts as valuable or desirable within a given social group 

(Halstead & Taylor, 1996). All education is driven by values and norms 

(Östman, 1995), and science education is no exception. In fact, Lacey argues 

that, contrary to common beliefs, science itself is not value free: “To the extent 

that ‘science is value free’ represents a fact, or an idealization of a fact, that is 

because ‘science is value free’ has been held as a value […]” (2005, p. 2). 

Thus, the notion that science is value free is itself a value. Long-standing val-

ues of scientific methodology and its rhetoric style, such as objectivity, ration-

ality and logic, have roots tracing back to the influential works of 17th century 

scientists like Galilei and Bacon, representing the core of science as a value-

free enterprise. Galilei proclaims a focus on “the facts of Nature, which re-

mains deaf inexorable to ur4 wishes” (1623/1957, p. 270), whereas Bacon 

urges us to be cautious of the “Idols of the mind” (1620/1960, Aphorism 49). 

In somewhat more recent times, Hempel (1965, p. 91) sums this up by claim-

ing that: 

“The grounds on which scientific hypotheses are accepted or rejected are pro-
vided by empirical evidence, which may include observational findings as well 
as previously established laws and theories, but surely no value judgements”. 

Accordingly, this scientific norm accepts arguments presented as facts, that is, 

as “piece[s] of information presented as having objective reality” (Merriam-

Webster Dictionary, 2016), built on observation and communally agreed-upon 

theories. By disputing the notion that science is essentially value free, the au-

thority of science and scientific methods is called into question, which should 

be of urgent interest, not least to educators (Allchin, 2001). According to 

Allchin, cultural values do have a place in science: 

“Epistemic values guide the pursuit and methods of science. Cultural values, 
however, inevitably enter through individual practitioners. Still, the social 
structure of science embodies a critical system of checks and balances, and it 
is strengthened by a diversity of values, not fewer.” (2001, p.185) 

                               
4 Galilei’s own spelling. 
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In addition to the traditional values of objectivity, rationality and logic, several 

researchers (e.g., Lederman, 2007) have suggested other values that serve sci-

ence in various ways. They stress how science is created and recreated cultur-

ally, socially and historically, arguing that values such as subjectivity, tenta-

tiveness, imagination and creativity are necessary for and a natural part of sci-

entific work. Allchin (2001, p.185) even goes so far as to claim that science 

does not “provide the only model of objectivity”, but stresses that this is by no 

means equivalent to a derailment into never-ending relativism. Allchin does 

see a need for some of the classic values of science, which “govern how we 

regulate the potentially biasing effect of other values in producing reliable 

knowledge” (ibid.). However, he also argues that “values can be equally ob-

jective when they require communal justification and must thereby be based 

on generally accepted principles”. According to Allchin, cultural values and 

epistemic values function interdependently. A value like honesty, for exam-

ple, is equally important in science as in society at large. Moreover, in cases 

where researchers fail to apply social values like research ethics, these are still 

important, e.g., in discussions on whether and how the results could viably be 

used by other researchers, legislators, etc. Allchin expands on the implications 

of this for educators: 

“[…] Teachers who understand the multi-faceted relationship between science 
and values can guide students more effectively in fully appreciating the nature 
of science through reflexive exercises and case studies” (2001, p.185). 

Cultural values, thus, do have a role to play in science and science education, 

however, in a complementary way; epistemic values are still necessary. Sci-

ence does not provide the only objectivity model, but to ignore available facts 

is, quite clearly, not an option for anyone aiming to produce and communicate 

reliable knowledge about nature. 

3.6 Didaktik, Metalanguage and Teaching as an 
Offering of Meaning 

The thesis discusses the results in relation to the view that teaching offers stu-

dents meaning. This idea is part of a curriculum theory approach to didaktik, 

which will be elaborated on in this section. Furthermore, metalanguage is in-

troduced as a teaching tool that can be used for offering meaning to students, 

as well as a tool for students themselves to use in their visual meaning-making. 

3.6.1 Teaching as Offering Meaning 

The term didaktik refers to the theory and practice of teaching and learning 

(Nationalencyklopedin, 2022). A research field and a knowledge area, 
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didaktik operates at the intersection between pedagogical theory and practical 

experience. The research questions of didaktik deal with a specific subject 

content and how this content is formed and processed by various people in 

various contexts. Moreover, according to Englund, adding the perspective of 

curriculum theory has implications for the field of didaktik, as it shows that 

there are several ways of approaching curricular content: 

“To develop knowledge about these different ways of relating to knowledge 
content and to acquire this knowledge, I see as the central part of education 
research and knowledge development” (1992, p. 128, my transl.). 

Englund focuses on the curricular conditions for meaning-making by empha-

sizing the curricular content, which, he says, is an ideologically motivated se-

lection, whether conscious or not. In this context, he introduces the notion that 

teaching offer students discursive meaning (Englund, 1998), with this focus-

ing on the “potentially different meanings through the choices (primarily by 

the teacher) of the teaching content as an offer of meaning” (Englund, 2010, 

p. 7). This perspective is useful in that it considers teaching and learning to be 

two sides of the same coin, where teaching is preparing the content and learn-

ing is students’ meaning-making in relation to that content. Moreover, both of 

these aspects of the content are regarded as contingent, i.e., not a given. A 

focus on the indivisible union of teaching and learning is an important area of 

study, for as Eisner (1997, p. 349) writes: 

 “Decisions that policy makers and educators make about what will be acces-
sible to children help shape the kinds of minds they will come to own. The 
character of their minds, in turn, will help shape the culture in which we all 
live.” 

With this in mind, how can meaning about a content be offered in an overt, 

explicit way? The answer suggested below is: by using metalanguage as a 

teaching toolkit. 

3.6.2 Metalanguage for Overt Instruction 

The New London Group (2000) present their suggestion for what they call a 

“multiliteracies pedagogy”. It is built on the four intertwined elements, i.e., 

the four principles, of Situated Practice, Overt Instruction, Critical Framing, 

and Transformed Practice. This section is mainly devoted to the principle of 

Overt Instruction and its relation to metalanguage. In the words of Bacon, 

metalanguage functions as an “Instrument of the mind”, in the sense that it 

extends people’s mental capabilities: 

“Neither the bare hand nor the understanding left to itself are of much use. It 
is by instruments and other aids that the work gets done, and these are needed 
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as much by the understanding as by the hand. And just as instruments improve 
or regulate the movement of our hands, so instruments of the mind provide 
suggestions or cautions to the understanding.” (1620/1994, Book 1, Aphorism 
2) 

Thus, metalanguage is a tool for understanding. This tool can also be used for 

overt, explicit teaching. As explained in the beginning of the chapter, using 

metalanguage for Overt Instruction involves explicitly offering meaning to 

students as a means for inclusive teaching. The idea of Overt Instruction will 

be described in detail below. However, for context, the other three principles 

will initially also be outlined. According to Kalantzis and Cope (2000), who 

are both members of the New London Group, the notion of Situated Practice 

concerns “immersion in experience”, letting students draw on their own life-

worlds as well as simulated “real-world” situations for their meaning-making. 

Situated Practice is also a matter of making use of what they call “Available 

Designs of meaning”, which is another expression for what van Leeuwen 

(2005) describes in terms of realization of potential semiotic resources. Fur-

ther, Critical Framing refers to interpretation of sociocultural contexts of dif-

ferent kinds of meaning designs, while Transformed Practice is instead about 

transferring these meanings and putting them to work in other contexts, in 

their original design or in a redesigned form. 

Now to Overt Instruction, which is promoted as a useful scaffolding tool 

for teachers. Kalantzis and Cope concisely describe the concept of Overt In-

struction as being about “systematic, analytic, and conscious understanding” 

(2000, p. 246). This entails examining the underlying structure and organiza-

tion of meaning. Kalantzis and Cope argue that the practice of Overt Instruc-

tion deepens the perspectives on what is being studied, as “it involves pro-

cesses of concept formation, generalization, and theory-making quite unlike 

the meaning-making process of pragmatic, everyday life” (ibid., p. 241). This, 

consequently, sheds new light on everyday experience. A prerequisite for 

Overt Instruction is the use of metalanguage for explicit description and inter-

pretation of patterns both “in Available Designs of meaning and the processes 

of Designing meaning” (ibid., p. 246). Development and applied use of meta-

language for explicitly teaching formation of subject content is argued to be a 

question of social and cultural inclusion and equality (Cope & Kalantzis, 

1993; Rose & Martin, 2012). Such a metalanguage must include multimodal 

– or ‘multiresoursal’ – meaning-making (Derewianka, 2013), and should be 

used from the very earliest years of schooling (Christie, 2012). Additional de-

velopment of metalanguage therefore has an important role to play in Overt 

Instruction of visual and multimodal content formation. 
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4 Methods 

This chapter covers three main sections: the empirical material, data pro-

cessing and method of analysis, and reflections on the method. The empirical 

material consists of image-text compositions made by second grade students 

in science class, along with teacher instructions and support guiding the visual 

meaning-making. The section on data processing and method of analysis pre-

sents the ideational, interpersonal, textual, and intermodal semiotic resources 

with which the material was analysed. These are operationalized in relation to 

their potential meaning coupled with descriptions of the corresponding formal 

realization. To make this operationalization a bit more concrete, an example 

composition is also analysed. Finally, the methodological reflections mainly 

concern ways to increase the validity of a qualitative study by embracing 

structured subjectivity and a somewhat relativist notion of truth. Furthermore, 

instead of reliability, other notions more suitable for studies on social phe-

nomena should be considered. 

4.1 The Empirical Material 

In this section the empirical material used in the study is delineated. Initially 

the collection and selection of the student compositions is described, followed 

by an outline of the instructions and support provided in the composing situa-

tions. 

4.1.1 Selection of Compositions 

Compositions were collected from a database established within the research 

project Function, content and form interplaying – students’ text-making in the 

early school years (Liberg et al., 2012c). All compositions were made by two 

different groups of students at two schools in a larger Swedish municipality. 

In its entirety, the database consists of the students’ entire text production dur-

ing their first three years of school (7–9 years of age) – just over 700 compo-

sitions, of which many are text-image compositions. This means that a rich 

variety of different types of descriptive and narrative texts on different themes, 

written within the frame of different subject teaching. In all, the compositions 

were produced on 30 occasions. Four of these occasions are two national 

standard tests arranged at each school. Along with collected compositions, the 
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database also contains field notes from twelve of these writing/composing sit-

uations (year 2 and 3), and summary descriptions of additionally eight situa-

tions (year 1 and 2), written by the teachers.  

At School 1, eight of the in total 14 composing situations are Swedish les-

sons, that is, the subject area of standard language education. Image is used in 

compositions resulting from five of these situations. Another three of the com-

posing situations at School 1 are lessons within the subject area of science 

education. Images are used in texts from two of these situations. The remain-

ing three composing situations at School 1 are lessons within the subject area 

of social studies education, of which all resulted in compositions with an im-

age. 

Moreover, at School 2, ten of the in total 16 composing situations are Swe-

dish lessons, i.e., standard language education. Images are used in composi-

tions resulting from five of these situations. Another six of the composing sit-

uations at School 2 are science lessons. Images are used in texts from three of 

these situations. None of the composing situations at School 2 are social stud-

ies lessons. 

The 93 compositions selected for the studies presented in the articles were 

produced as part of five different teaching sessions with some sort of science 

content in focus. Out of the total production of science compositions, the ones 

composed with both text and image were selected. Coincidently, these were 

all made during the second school year. Texts were mainly written on com-

puters, and images – either self-made or preselected – were added afterwards. 

Another two compositions with images were collected but not further ana-

lysed, due to the absence of any relation between image and text. That is, there 

is nothing connecting the image to the text, neither content-wise nor as a dec-

oration and, therefore, apart from being in the same document file, they do not 

function as a unit. 

An overview of the composing sessions is presented in Table 1. 
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Table 1. Selected compositions 

Topic School Date of 
composing 

No. of 
multimodal 
compositions 
(out of a total of) 

Incidence of self-
made vs. ready-
made images  

Space 1 Dec. 2012 9 (20) 9 ready-mades 

Heart and 
lungs 

1 Mar. 2013 5 (21) 4 ready-mades/1 
drawing 

Mushrooms 2 Oct. 2012 28 (29) 28 drawings 

Lungs, heart 
and blood 

2 Mar. 2013 24 (26) 24 drawings 

Stars 2 May 2013 27 (27) 27 drawings 

Note. The total number of compositions includes two compositions with images that were not 
further analysed, as these images have no relation to their respective texts. 

As evident in the table, only a limited number of the compositions produced 

at School 1 are multimodal and it is among the images added to these compo-

sitions that the occurrence of ready-made images can be seen – only one of 

the 14 multimodal compositions from School 1 is composed with a self-made 

drawing. Most of the multimodal compositions analysed in the study were 

produced by the class at School 2. All images in these compositions were 

hand-drawn by the students themselves. 

4.1.2 Provided Instructions and Support for Visual Content 

Formation in Composing Situations 

Here follows a summary of the kinds of instruction and support the students 

were offered for their visual meaning-making in the composing situations. In-

formation on the composing situations about heart and lungs; the lungs, the 

heart and the blood, and stars was obtained from observation reports5, while 

information on the space and the mushrooms situations came from written 

accounts made by the teachers themselves. Table 2 shows schematically the 

kinds of teaching provided in the different composing situations, in terms of 

instructions, model images and scaffolding. 

                               
5 Noted by Jenny Folkeryd and Åsa af Geijerstam for the Function-Content-Form project 
(Liberg et al., 2012). 
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Table 2. Instructions, models and scaffolding regarding image 

Composing 
situations 

School Incidence of   
images 

Images 
obliga-
tory 

Model 
images 

Scaffold-
ing of 
image-
making 

Space 1 9 ready-mades No No No 

Heart and 
lungs 

1 4 ready-mades / 
1 drawing 

No No No 

Mushrooms 2 28 drawings Yes Yes Yes 

The lungs, 
the heart and 
the blood 

2 24 drawings Yes Yes No 

Stars 2 27 drawings Yes No No 

The details of these teaching decisions are outlined in the following section. 

4.1.2.1 Instructions, models and scaffolding regarding visual meaning-

making 

In the space situation, there is no record of any scaffolding of visual meaning-

making. In fact, image-making is not mentioned at all in the account. Like-

wise, nothing is mentioned about any textual or visual models in the class-

room. In the heart-and-lungs situation, image-making is also not touched upon 

as part of the assignment. There is no scaffolding of image-making, and no 

model images. Some students, who explicitly ask for it, are allowed to insert 

a ready-made image – as time permits, after finishing their texts. In the mush-

rooms situation, unlike in the aforementioned composing situations, visual 

formation of some aspects of the content is made an obligatory part of the 

assignment. Here, the teacher also goes on to talk about science content in 

image. In addition, she provides her students with a model image, namely, a 

drawn, minimalist, black-and-white image of a mushroom. Mushroom parts 

are named and marked out in the picture by lines connecting these parts to 

their written names. In the lungs-heart-blood situation, too, students are in-

structed to draw a picture when they are finished writing, as part of the assign-

ment. The teacher provides no scaffolding of this image-making. There are, 

however, some model images, e.g., a drawn anatomical image of the heart 

(orange with blue and red vessels) and some minimalist black-and-white im-

ages of other topics on surrounding walls. Many images on the walls are also 

have orange, yellow and blue nuances. Additionally, the teacher reminds the 

students that they have looked at model images before. Drawing a picture 
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when finished writing is obligatory in the stars situation as well, but this in-

struction too is not followed up by any scaffolding. There are also no obvious 

model images explicitly provided for the assignment, although various space-

related images are visible on covers of books on a windowsill. The colour 

scheme is primarily red, yellow and blue against a black background. 

4.2 Data Processing and Methods of Analysis 

Processing of the student compositions was carried out by means of social 

semiotic multimodal analysis (Jewitt, 2017b), focusing both on meaning-mak-

ing with image, and the semiotic relation between image and writing. The 

analysis utilized theories proposed by Kress and van Leeuwen (2021), Mar-

tinec and Salway (2005), and Folkeryd (2006). In addition to what has already 

been mentioned above, these will be dealt with in detail in the following sec-

tions. The analysis was abductive (cf. Peirce, 1990), in that it took its point of 

departure in and braced the analysis with useful theories, while avoiding using 

them as “pastry cutters”, in the sense of forcing the material into predefined 

categories. This enabled adaptation of the analysis to any unforeseen patterns. 

In a further step, content representations were then categorized based on 

content analysis of emerging patterns among the compositions regarding use 

of semiotic resources. The kinds of potential semiotic resources – i.e., mean-

ing resources – analysed in the student compositions were resources for idea-

tional, interpersonal, and textual meaning, as well as for the meaning relation 

between image and writing. These potential semiotic resources are outlined 

briefly in Table 3 and described in more detail in the following sections. 

Table 3. Analysed semiotic resources: meaning potential and their formal realiza-

tions 

                               

Meaning potential Formal realization 

Ideational 
(representa-
tional6) 
meaning 

Analytical (concep-
tual) process 

 Participants: Carrier – 
Attribute. Content 
divided into meaningful 
elements 

 Transactional 
(narrative) process 

 Participants: Actor – 
Goal. Visual vectors, 
such as arrows and 
gazes 

6 Kress’ and van Leeuwen’s (2021) newer, alternative terms within parentheses. 
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Interpersonal 
(interac-
tional) mean-
ing 

Power Offering Actor gazing away from 
reader 

  Demanding Actor gazing towards 
reader 

  Inviting Actor’s eyes arcuate 
(∩∩) 

  Impeding Actor’s eyes covered/ 
obscured 

 Truth: 
Coding orientation 

Naturalistic Realistic, common-
sense experience the 
dominant principle. All 
modality markers in the 
middle of continuum – 
no extremes 

  Technological Effectiveness of visual 
representation as a 
“blueprint”. Minimalist. 
Colour saturation: high, 
colour differentiation: 
low, colour modulation: 
low, contextualization: 
low, representation: 
low, depth: low, illumi-
nation: low, brightness: 
low number of different 
degrees, but high con-
trast between lightest 
and darkest 

  Abstract Dominant principle the 
reduction of the individ-
ual to the general, and 
the concrete to its essen-
tial qualities. Colour 
saturation: often high, 
colour differentiation: 
depends, colour modu-
lation: often low, con-
textualization: low, rep-
resentation: low, depth: 
low, illumination: often 
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low, brightness: de-
pends 

  Sensory Pleasure and sensory 
stimulation the domi-
nant principle. Colour 
saturation: high, colour 
differentiation: depends, 
colour modulation: of-
ten high, contextualiza-
tion: often low, repre-
sentation: depends, of-
ten low, depth: often 
low, illumination: de-
pends, brightness: high 

 Attitude Affect Actor’s feeling, realized 
through shape of mouth 
(and eyes) 

  Appreciation Composer’s assessment, 
conveyed by emoti-
con/emoji/smiley 

Textual 
(composi-
tional) mean-
ing 

Sign of salience  Colour, cultural symbol, 
size, continuity, bright-
ness, opacity, upper-
case, underlining, quan-
tity 

 Separation/ 
Connection 

 Alignment, colour, 
space, shape, framing, 
opacity, brightness, con-
tinuity, lines/arrows, 
proximity 

 Information value Given Left part of the page 

  New Right part of the page 

  Ideal/general Upper part of the page 

  Real/specific Lower part of the page 

  Central At the centre 

  Peripheral Towards the edges 
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Intermodal 
meaning: 
Status rela-
tion 

Equal Independent Whole image related to 
whole text. No sign of 
one modifying the other 

  Complemen-
tary 

Image and text modify 
one another 

 Unequal Image subor-
dinate 

Image related to part of 
text 

  Image super-
ordinate 

Text related to part of 
image 

Intermodal 
meaning: 
Logico- 
semantic 
relation 

Extension  Either text or image 
adds new, related infor-
mation 

 Elaboration Exemplifica-
tion 

Image and text of differ-
ent generality. One ex-
emplifying the other 

  Exposition Image and text of same 
generality, both explain-
ing and reinforcing one 
another 

 Enhancement Causal Image or text qualifies 
the other causally 
(why/how it happened) 

  Spatial Image or text qualifies 
the other spatially 
(where it happened) 

4.2.1 Resources for Making Ideational Meaning 

The visual ideational metafunction – simply put, referring to “what it [the 

composition] is about” (Halliday & Hasan, 1989, p. 18) – was analysed in 

relation to analytical and transactional processes. An analytical (or concep-

tual) process is, according to Kress and van Leeuwen (2021), signified by one 

or more participants in the form of a carrier and an attribute. The carrier rep-

resents the ‘whole’, whereas an attribute represents a part of this whole. An 

analytical structure shows how these participants relate to each other, how 

they fit together. A transactional process, however, is about participants doing 
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things to other participants. Vectors are common resources for signifying dy-

namic transactional processes. A vector is a feature showing movement in the 

image, e.g., in the form of an arrow or a gaze. Vectors without any particular 

target signify non-transactional action, whereas uni- and bidirectional trans-

actions are signified by compositions with both an actor and a target. Accord-

ing to Hopperstad (2010) the analytical process is the type of ideational pro-

cess usually found in images produced by young children. 

In the composition displayed in Figure 27, one can find many examples of 

the semiotic resources listed in Table 3. 

 
Figure 2. Composition about mushrooms. 

Regarding the ideational (representational) meaning, we can see a hand reach-

ing for a mushroom, which shows that there is an actor with a goal. The arm 

also functions as a vector pointing at the mushroom. These are formal 

                               
7 The computer written part of the composition was translated from Swedish into English with 
a view to retaining the original impression. 
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realizations of transactional (narrative) process. The facial-like features of the 

big dots on the mushroom cap introduce some additional actors that possibly 

partake in this process. Whether they do, depends on whether one would con-

sider the gazes of these actors as constituting vectors in the process. 

4.2.2 Resources for Making Interpersonal Meaning  

Kress and van Leeuwen (2021) also name and describe various resources for 

signifying interpersonal (or interactional) contact and power relations between 

a pictured actor and an ideal reader. One example of how interpersonal mean-

ing is realized is by means of the actor’s gaze vis-à-vis the reader. When the 

actor in the image is looking directly at the reader, Kress and van Leeuwen 

describe the gaze as demanding, because the reader is required to look back at 

the actor. When the actor instead looks away from the reader, they call this an 

offering gaze, as the reader thus is offered to observe the actor without being 

looked back at. In addition to these, I also describe inviting and hindered in-

terpersonal contact in a previous study (Westlund, 2013). Inviting contact is 

signified by the actor gazing with happily peering eyes, which invites the 

viewer to safely make contact. Hindered contact is signified by the actor fac-

ing the reader with covered or absent eyes. This puts the actor in a vulnerable 

position and renders the reader a powerful advantage in relation to the actor. 

Additionally, two subcategories of attitudinal appraisal are applied to the 

analysis of interpersonal meaning, namely affect and appreciation (Folkeryd, 

2006; White, 2001). White (2001, p. 2) describes the appraisal framework as 

covering all “evaluative use of language”, which performs the three main 

functions of attitudinal, dialogistic and intertextual positioning. By using atti-

tudinal resources, a text-maker indicates “a positive or negative assessment of 

people, places, things, happenings and states of affairs” (Folkeryd, 2006, p. 

47). Attitude as affect concerns positive and negative feelings, including emo-

tional responses and dispositions within the text (ibid., p. 60). In contrast, at-

titude as appreciation refers to positive or negative aesthetic assessments of 

things, processes or states of affairs (ibid., p. 75). Appreciation also encom-

passes the composer’s own aesthetic assessments of the content (Rothery & 

Stenglin, 2000, p. 238). For the purposes of the present thesis, attitude as affect 

is employed to analyse the positive or negative feelings of the actors in the 

text, whereas appreciation is used to analyse assessments made by the com-

poser him-/herself. 

4.2.2.1 Modality markers and coding orientations 

Another two ideas of importance to the analysis of interpersonal meaning are 

those of modality marker and coding orientation. According to Kress and van 

Leeuwen (2021), modality markers are compositional cues, which position 

composer and reader as sharing an understanding of a statement’s degree of 

credibility or truth. In brief, modality markers concern variations of colour, 
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pictorial and background detail, and variations in light and shading. Whether 

a certain degree of these modality markers affords the image high or low mo-

dality depends on which coding orientation is used by the meaning-maker. 

With the concept of coding orientation, Kress and van Leeuwen are referring 

to the frame of values, beliefs and social needs that the use of semiotic modal-

ity markers indicates, and within which the modality markers can function 

interpersonally. Or, as Kress (2010, p. 117) puts it: “coding orientation is 

about social navigation semiotically done”. Thus, how the modality markers 

function interpersonally is essentially a question of power between communi-

cating people. Kress and van Leeuwen (2021) present four main groups of 

coding orientations for making modalized meaning. The common-sense natu-

ralistic coding orientation is the dominant coding orientation in our society. 

All people addressed as members of our culture share this coding orientation, 

regardless of education or training. The naturalistic coding orientation func-

tions as the interpretation context that people tend to return to when assessing 

modality and realness in their ordinary everyday life. The modality principle 

of the technological coding orientations is effectiveness. Only the features 

(e.g., colour) that work to serve the scientific purpose give the image high 

credibility. Therefore, these images generally have no contextualization and 

are often drawn in black on a white background. When people let the principle 

of pleasure be the dominant one, they draw on sensory coding orientations. 

The images produced and read in accordance with this coding orientation of-

ten work with colour to affect the senses. According to Kress and van Leeu-

wen, the abstract coding orientations are only used by well-educated soci-

ocultural elites, for producing and consuming ‘high’ art. As Kress and van 

Leeuwen (2021, p. 164) describe it: “validity is higher the more an image re-

duces the specific to the general, and detailed representation to the represen-

tation of essential qualities”. 

Configurations of modality markers are often not “pure” in accordance with 

a single coding orientation (Kress & van Leeuwen, 2021). With respect to one 

modality marker, an image can be valued as high within a scientific-techno-

logical coding orientation, while the same image can be considered natural-

istic when analysed in relation to another modality marker. Yet another mo-

dality marker may give the image an abstract quality. Kress and van Leeuwen 

describe this as allowing many possible modality configurations, in the sense 

that meaning-makers can relate to the reality depicted – as well as to reality in 

general – in multiple ways. According to Kress and van Leeuwen (ibid.), phys-

ics books for younger students often show a kind of trade-off between a tech-

nological and a naturalistic representation of the content, functioning as a 

smooth introduction to the visual codes of technology. 

Let us return to the image in Figure 2 and analyse the interpersonal (inter-

actional) meaning. Regarding the visual power dynamic between actors in the 

image and readers, the big dots on the mushroom cap seem to look straight at 

us readers. This direct gaze realizes a demanding power dynamic, making it 
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feel like the actors demand something from us. Possibly, the eyes of the actors 

are directed slightly to the side, offering us to watch them undisturbed, but this 

is far from a clear-cut conclusion. Another aspect of the interpersonal (inter-

actional) meaning in Figure 2 that is also not entirely straight forward is the 

coding orientation, i.e., how truth is coded. The background is white, the lines 

black and sharp and the overall image fairly reduced and minimalist. This 

points us to a technological coding orientation, where the essence is the truth. 

However, the naturalistic colours of the arm, hand and stem, the grey shading 

along with the horizon/ground line (minimalist, but still giving some natural 

context) all suggest a naturalistic coding orientation. One could also argue that 

the mushroom’s vibrantly red cap pulls us in the direction of a sensory coding 

orientation. However, one could also argue that fly agarics by nature are quite 

intensely red. The red colour could also be considered an essential feature of 

this kind of mushroom (in Swedish, a fly agaric is the red counterpart to the 

white destroying angel written about in the text) and therefore be accepted as 

in line with a technological coding orientation. Conclusively, the coding ori-

entation is mainly technological and somewhat naturalistic. The third aspect 

of interpersonal (interactional) meaning, considered in this study, is attitude. 

In this case, the attitude is all about the affective states of the actors (the three 

dots on the mushroom cap). Through the shapes of their facial features, we 

can tell that two of them are content and one is very dissatisfied. 

4.2.3 Resources for Making Textual Meaning – Making the 

Composition a Composition 

Textual (or compositional) meaning refers to what makes a text just that – a 

text. Kress and van Leeuwen define texts as “complexes of signs which cohere 

both internally and with the context in and for which they were produced” 

(2021, p. 17–18). This notion applies well to the realm of visual meaning-

making as well, with a range of different compositional resources available 

for creating such coherent semiotic complexes. For example, Kress and van 

Leeuwen (2021) argue that compositional content placed to the left on a page 

or a spread means its information value is that it is the given, while that placed 

to the right shows the reader what is new. The corresponding polarized infor-

mation values along the vertical axis are read by the distinction between the 

ideal/general (above) and the real/specific (below). A composition with a sa-

lient feature drawing the eye to the centre of the page marks this as the starting 

point of the reading path. The centre could be within a circular composition 

of margins or a part of a triptych, functioning as a mediator between the outer, 

polarized parts. Size, colour or cultural symbols such as children, celebrities, 

or textual elements from the cultural heritage (e.g., Statue of Liberty, swas-

tika) are common resources used to signify the degree of salience of some 

particular content. The use of frame lines, empty space between elements and 
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discontinuities of colour and shape are examples of textual resources used to 

signify degrees of separation, difference or, potentially, individuality. Con-

versely, continuities or similarities of colour or shape, the use of vectors be-

tween elements or the sheer absence of any framing device are often used to 

signify connection. 

Returning to Figure 2, we see that the large size and the bright colour of the 

mushroom are signs of its salience. Furthermore, the arrows pointing at the 

parts of the mushroom realize a connection between these parts and their re-

spective name. Regarding the information value of different parts of the com-

position, the upper, textual part saying that “you usually pick mushrooms in 

the autumn” conveys some general information, while the image down below 

conveys a specific version of this mushroom-picking. Moreover, the big 

mushroom is at the centre and therefore more important than the more periph-

eral arm and hand coming towards it from the side – we see the mushroom 

first, then we see that someone is reaching for it. 

4.2.4 Image-Writing Relations 

In a discussion on multimodal meaning-making, Kress (2010, p. 17) argues that 

the process of creativity takes place in what he calls the “space of synaesthesia”, 

which he refers to as the “inner” exchange between different forms of represen-

tation in multimodal compositions. An exhaustive systemic framework for a 

more precise analysis of such kinds of intermodal exchange of meaning, specif-

ically with regard to various relations between writing and image is presented 

by Martinec and Salway (2005). Analytically, they separate the status relation 

and the logico-semantic relation between visual and textual parts of a composi-

tion. An equal status relation between image and writing means that a whole 

image is related to a whole text and that the information of the image and that 

of the written text exist in parallel; they each form their own processes. The 

status relation is equal complementary when writing and image are joined 

equally and modify one another, often playing the role of participants in a type 

of process. The process itself – normally realized in language by a verbal group 

– is most often implicit. An unequal image-text status relation where the image 

is subordinate to the written text means that the image is related to only part of 

the written text. Unequal status where the written text is subordinate to the im-

age means that the written text is related only to part of the image, but can also 

describe more about, e.g., the image-maker, depicted persons or objects. This 

also includes implicit devices that need to be decoded with reference to an im-

age, e.g., ‘this’, ‘the back’, ‘the inscriptions’, etc. 

The logico-semantic relation between image and writing can, according to 

Martinec and Salway (2005), mean expansion of meaning in three different 

ways: elaboration, extension and enhancement. Martinec and Salway present 

exposition and exemplification as the two variations of an elaborative logico-

semantic relation between image and writing. Exposition means that the image 
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and the written text have the same generality, while exemplification means 

that one is more specific than the other. Extension means that either the writing 

or the image adds new, related information to the text (ibid.). By an enhancing 

logico-semantic relation between image and writing, Martinec and Salway 

(2005) mean that one qualifies the other circumstantially. They provide (ibid., 

p. 351, fig. 12) an example of causal enhancement, where the image shows 

dead bodies lying on the ground or the floor. The written text says that “a short 

circuit set fire to the hall’s thatch roof”, which explains the reason for the de-

picted dead bodies. An example of spatial enhancement is also shown (ibid., 

p. 350, fig. 10), where the written text states that “the woman arrived too late 

to board the Paris flight”, while the image is a photograph of the Newcastle 

Airport entrance hall, showing where this event took place. 

Looking at the intermodal meaning in Figure 2, we see that the status rela-

tion between text and image is unequal, however, in two different ways. The 

whole image is subordinate to the computer written text above it, because it is 

related to only a part of the text. However, there are also a few handwritten 

words next to the drawn mushroom, naming its various parts. In this relation, 

the text is only related to parts of the image and the image is therefore super-

ordinate. The handwritten words add new information, related to the infor-

mation in the image, namely the different parts of the drawn mushroom. This 

means that the handwritten text is an extension of the image. The image also 

shows us that a mushroom’s dots can have human-like traits and display feel-

ings. Here, the image is instead an extension of the computer-written text 

about mushrooms. Furthermore, there are two kinds of elaboration between 

image and text in this composition – exemplification and exposition. First, 

there is the text stating that mushrooms can grow on the ground, and the image 

shows an example of a mushroom doing just that. Here, the image and text are 

of different generality and the image is exemplifying the text. Moreover, the 

logico-semantic relation between the handwritten words and their respective 

parts of the mushroom (apart from the colourful and detailed cap, perhaps) is 

one of exposition, where the image and the text are equally general and both 

are explaining and reinforcing one another. 

4.2.5 Remarks Regarding the Implementation 

Finally, here are some additional remarks on the analysis of the compositions. 

The first remark concerns interpretations of visual elements in the composi-

tions, which is relevant for all three articles. The other remarks are about con-

siderations in the analysis of combined representations of the content. These 

considerations were crucial to the results presented in Article II. 

The image is understood by the content mentioned in the text. What is men-

tioned in the text? Is it represented in the picture and, if so, how? For example, 

if some of the written text is about “blood” and red colour occurs in relation 

to drawn body parts, then the red colour is interpreted as representing blood. 
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In the analysis of combined content representations, the occurrence of dif-

ferent representations in a composition was graded on a three-point scale. No 

occurrence of a representation was marked with a 0. A minor occurrence, but 

too small to affect the categorization, was marked with a 1. A 2 marked suffi-

cient occurrence of a representation to affect the categorization, while a 3 

stood for a major occurrence. Content representations given two or three 

points made up a representation profile for each analysed student composition. 

Furthermore, the function of each combined representation in each composi-

tion was determined by which of them carried the logical-semantic link be-

tween the text and the image. 

4.3 Reflections on the Methods 

According to Hanson (1958), there is always a tendency for the researcher’s 

prior knowledge and theoretical beliefs to influence his interpretation of his 

observations. Hanson sums this up by saying that “seeing is a ‘theory-laden’ 

undertaking” (ibid., p. 19). It is very difficult to ignore such preconceptions, 

since an observation always presupposes some frame of reference. Moreover, 

Popper (1963/2002) argues that man by nature seeks and expects patterns and 

therefore also tends to find them – we impose regularity on the world. Thus, 

within qualitative research, the researcher himself is considered to influence 

the collection, selection and interpretation of data (Finlay, 2002). This requires 

reflexivity, i.e., that the researcher, through continuous internal dialogue and 

critical self-evaluation, is able to monitor his own positionality and its impact 

on the research process (Berger, 2015; Watanabe, 2017). Postholm (2005) ar-

gues that the researcher should enter the research field with an open mind, 

rather than with an empty head. It is, according to Postholm, not a useful goal 

to be as objective as possible in a qualitative study. Therefore, the subjectivity 

should not be put aside, but made clear to the reader as well as to the researcher 

herself, as research is always value-loaded regardless of the situation. As for 

the concept of truth, Postholm writes (2005, p. 128, my transl.): 

“Within a postmodernist way of thinking as well as in qualitative studies, the 
ontological and epistemological approach is that reality is created or con-
structed by people in social interaction. There may then be as many realities or 
truths as there are people present. Nonetheless, the culture, history and social 
aspects that are part of these people’s lives and actions will suppress complete 
relativism.” 

 

My preconceptions, as a tool for interpretation, therefore derive their legiti-

macy from the fact that the students participating in the study and I are, to a 

considerable degree, part of the same cultural context, with common 
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experiences of Swedish society, Swedish schools, Western image culture and 

Swedish language. 

Regarding reliability, Postholm (2005, p. 169) argues that the criterion of 

reproducibility contradicts the logic of qualitative research. Social actors do 

not function with the systematic regularity of natural science phenomena, and 

what one and the same researcher observes also changes from time to time. 

To parallel the quantitative assessment criterium of reliability, Lincoln and 

Guba (1985) proposed the criteria of dependability and confirmability for as-

sessment of qualitative research. A dependable study is conducted with con-

sistency and its results are relatively stable over time, irrespective of research-

ers and methods. The criterium of confirmability means that all data must be 

possible to confirm. According to Postholm (2005), yet another alternative is 

that the research should be authentic, that is, provide a genuine and balanced 

understanding of the material as a whole (ibid.). 

As has been described earlier, the social semiotic analyses were made of 

each individual composition. When all compositions had been analysed in this 

way, I did content analyses on the material as a whole to examine patterns and 

themes in the results of the social semiotic analyses. According to Krippen-

dorff (2019, p. 24), content analysis is “a research technique for making rep-

licable and valid inferences from texts (or other meaningful matter) to the con-

texts of their use”. In the present thesis, it is both the collected material of 

students’ compositions and the notes and photographs of the observation pro-

tocols that constitute such texts and other meaningful matter. The context that 

the categorizations of content in student compositions in Articles 1–3 are ex-

pected to say something about, as a whole, is image and multimodal compo-

sition as an arena for students’ processing of subject content. In Article 2, the 

context also includes the classroom as an educational arena. Krippendorff’s 

(2019) definition emphasizes both that content analysis is a process and that 

the researcher contributes to what is considered to be content. The researcher’s 

subjective interpretation is, however, not totally unconstrained, but regulated 

through a systematic coding process (Hsieh & Shannon, 2005). 

Because the research object stated in the research questions is visual for-

mation of science content in young students’ multimodal text-image compo-

sitions, it is reasonable to study the results of young students’ written and 

drawn work that is done in class. The selected method enables a qualitatively 

deep understanding of the student compositions. However, it does not provide 

any information about the students’ own explanations and interpretations of 

their compositions. It is the texts themselves that have been analysed and the 

analyses therefore say very little about the students or their intentions. Fur-

thermore, it is only in the second of the studies – where this is called for – 

where the method considers some of the context within which the texts are 

written. The material analysed here was collected for a study with the same 

theoretical starting point, i.e., social semiotics. This material was therefore 

well suited to my analyses. In relation to the classroom observations I used in 
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Article 2, I was something of a complete observer (cf. Cohen et al., 2018), as 

I did not collect the data myself or participate in the situations where the data 

was collected. I only used the data for analysis afterwards. With the specific 

purpose and research questions of this thesis in mind, I observed aspects of 

the lessons through the window that the field notes and photographs from the 

classroom constitute. This metaphorical window is, of course, limited by such 

things as the observer’s gaze, attention, ability to take notes effectively, cam-

era angles, and spatial and temporal perspectives. My position as a complete 

observer enabled a distant analysis, where the focus was exclusively on what 

can be seen within the camera angles and what is described in the field notes, 

and where I did not risk being bothered by distractions, such as strong smells 

or contact with the participants. Still, the participants were of course aware 

that they were observed by the researchers who were actually in the room and 

it is of course important to consider the reactivity this may have created in the 

teaching situation (Blikstad-Balas, 2017). Another obvious disadvantage is 

the risk of losing important contextual data (ibid.), for example things that 

may have happened before and after the lessons or outside the camera angles.  

The Function-Content-Form project database gave me access to a large 

material, collected over several years, to make selections from based on my 

own research questions. Even though I arrived too late to have any influence 

over the decisions behind the collection of data, the Function-Content-Form 

project was still ongoing on when I did my analyses and, therefore, the re-

searchers responsible for designing the project and collecting the data were 

(and still are) at hand to share contextual information when needed. Consid-

ering these researchers took turns collecting data for the project, they too were 

dependent on others’ collected data and contextual insights. According to An-

dersson and Sørvik (2013), such close contact with researchers linked to this 

project can alleviate problems that may arise when formulating research ques-

tions for secondary analyses. Actually, Hammersley (2010) even argues that 

when members of a research team analyse each other’s collected data as part 

of the same overarching project, this could just as well be seen simply as use, 

rather than reuse. According to this argument, such analyses could therefore 

be considered primary rather than secondary. In addition, Dalland (2011) ar-

gues that it is the rule rather than the exception in qualitative research, that 

researchers have to deal with incomplete information, regardless of whether 

data are reused or not. Reusing qualitative data is therefore, according to Dal-

land (ibid.), more about solving practical problems than epistemological ones. 

Another argument for using the material in the Function-Content-Form data-

base is that exploiting a large data material thoroughly and studying it in rela-

tion to a wide range of research questions and perspectives also means in-

creased benefits to educational science, and society in general, relative to in-

vested research funds. In this case, the overarching purpose of collecting the 

material for the Function-Content-Form project database was to develop a 

model for describing students’ text-making based on content dimensions in 



 76 

relation to the functions and forms of their texts, to examine students’ ways of 

expanding their text-making repertoire and to develop a metalanguage for 

text-making in the early school years. In relation to this purpose, it is clear that 

the present thesis is a contribution. 

A material that has already been collected by others also has the advantage 

that I, as a researcher, can devote more time to thorough and in-depth analysis 

work. Although the data collection was not adapted to my specific research 

questions – which means that these questions, to some extent, had to be 

adapted to the material, rather than the other way around – this still had the 

beneficial consequence that the teaching regarding images and text-image 

compositions was designed by the teachers themselves, without any interven-

tion of a researcher. Another advantage of not having participated in the data 

collection is that, except for the students’ gender and approximate age, I do 

not know anything about individual participants in the study, such as their 

linguistic or socioeconomic background, behaviour in the classroom, clothing 

style, etc. This means a certain protection against misleading preconceptions 

influencing the interpretation of individual compositions. Unlike my col-

leagues’ observations, the teachers’ own notes of what they did during their 

lessons are perception-based data, as they convey the teachers’ own percep-

tion of what they did. These data are limited by teachers’ memories, truthful-

ness and available time to take notes. There is, of course, a potential risk that 

the teachers did not cover everything they did or that they added things they 

had planned to do, but effectively did not do in the classroom. Had instead 

collected the material myself, I would have been able to make more in-depth 

studies of the situational context with the help of more detailed observations, 

possibly also making video or audio recordings. I could then also have ob-

served a larger part of the teaching process as well as had conversations with 

the students about their compositions. This would of course have resulted a 

different thesis offering different contributions. 

Moreover, due to the relatively limited number of analysed compositions, 

the method does not allow the results to be generalized. Still, although no sta-

tistically generalized results are possible, the data processing does have some 

quasi-quantitative elements. According to Bryman (2008, p. 285), results from 

a qualitative study can be transferred to other contexts, which in the social 

science method literature is referred to as “moderatum generalizations”. Bry-

man’s own example of this is that the results of a study on football hooligans 

are likely to be transferable to other groups of sports hooligans (ibid.). Re-

garding external validity and thus the possibility for further research, the con-

text and therefore meaning-making resources around students are by nature 

continuously evolving, both in and out of school. The present thesis offers 

methodological contributions that are valid for the study of multimodality, re-

gardless of whether the material to be analysed was made by hand or using 

digital means. In this way, these contributions are also assumed to be valid for 
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analysis of future student compositions regardless of the extent to which visual 

digital resources were used. 

As mentioned earlier, the written texts in the students’ compositions pre-

sented in the articles were carefully translated with a view to retaining the 

original impression for the international readership. However, it should be em-

phasized that the analysis was conducted on the original versions in Swedish. 

Also note that for the purposes of Article II, the analysis rests on the assump-

tion that the teacher is responsible for how the writing situation is organized, 

even if the teacher should take a completely passive role. In that case, the field 

is left open to the students to look around in the classroom and in their mem-

ories for other sources of inspiration. Even if the teacher did not plan for these 

sources of inspiration, they are viewed as responsible for not offering a 

planned alternative. 

4.3.1 Ethical Considerations 

The Swedish Research Council (2002, 2017) formulates two fundamental eth-

ical principles for research in the humanities and social sciences. One basic 

principle is the research requirement, which means that relevant research that 

is of high quality and that continuously develops knowledge and methods is a 

right for society and its members. The second basic principle is the individual 

protection requirement, which concerns the right of community members to 

be protected against integrity violations or physical damage. The Swedish Re-

search Council (2002, 2017) believes that these two basic requirements must 

always be weighed against each other. Research that may run the risk of vio-

lating participants’ integrity may still be ethically justified by the research re-

quirement. The individual protection requirement, however, is heavily empha-

sized and divided into four main sub-requirements: the information require-

ment, the consent requirement, the confidentiality requirement and the utili-

zation requirement. The information requirement means that participants in a 

research study should be informed of the purpose of the study and the condi-

tions for their participation. The consent requirement regards participants’ 

right to freely choose whether or not to participate in the study and their right 

to reconsider this at any time during the study. For minors, any participation 

must also be approved by a parent/custodian/guardian. The confidentiality re-

quirement means that information about participants in a study cannot reach 

unauthorized persons and that participants are guaranteed anonymity. Finally, 

the utility requirement means that data on the participants must not be used 

for purposes other than scientific ones. 

Regarding the present study, the in-depth semiotic analysis of students’ 

written and drawn compositions requires careful balancing of the research re-

quirement and the confidentiality requirement. Texts are written on computers 

and, provided that their names are deleted or recoded, individual composers 

are not traceable. However, the drawings are drawn by hand and there is 
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therefore a potential risk that, for example, relatives of the participants might 

be able identify them. Still, seeing the drawings in their entirety is necessary 

for adequate interpretation of their content. Selected examples in descriptions 

of results are carefully edited so that their composers are not traceable. Any 

sensitive information about individual participants in the student texts has also 

been removed or recoded. This also applies to personal information of no im-

portance to the analysis. Regarding the participating teachers, the results are 

presented such that these individuals are not identifiable to the public. The 

study is part of a major research project in which the students’ compositions 

were collected. All participants (including teachers) and their custodians have 

previously been informed about the purpose of the project and the research 

questions that the present study helps to answer and have given consent for 

the material to be used in the research project. 
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5 Article Summaries 

In this chapter summaries of the articles included in the thesis are provided, 

with an emphasis on results and discussions. Article I outlines seven ways 

science content is visually represented in students’ multimodal compositions. 

The second one sheds light on the relation between teaching and students’ 

visual formation of science content and presents a method for analysis of com-

bined content representations. Finally, Article III looks at how the aesthetics 

of the representations form the science content, and how this relates to the 

norms of science. 

5.1 Article I: Visual Formation of Science Content in 
Young Students’ Multimodal Compositions. Seven 
Content Representations. 

Article I aims to answer the following research question: How is science con-

tent formed visually in multimodal text-image compositions made by students 

in the early school years? The article presents seven ways in which young 

students form science content visually in their multimodal text-image compo-

sitions. It was first published in Taylor and Francis’ Journal of Visual Literacy 

in 2018. The article begins by stating that the contemporary communicative 

landscape entails an increasing need for more visually oriented literacies, and 

further argues that this also applies to the field of science, with its specific 

demands for apt and skilful representation of scientific insights. The study ex-

plores how subject content is formed visually in multimodal science compo-

sitions made by second grade students, and it contributes to the body of met-

alanguage for explicit description and interpretation of this phenomenon. 

A total of 93 multimodal compositions were analysed. These were made 

by students from two different Swedish elementary schools, using writing and 

image, throughout their second school year as part of their science education. 

The collected student compositions resulted from a total of five different 

teaching occasions. Texts were initially written on computers with a word pro-

cessing program, and then images were added, which were either hand drawn 

or selected by the students from a database of ready-made images. A social 

semiotic multimodal analysis (cf. Jewitt, 2017b) was performed, where semi-

otic resources were analysed for each composition, with a focus on image 
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(Kress & van Leeuwen, 2021), including appraisal analysis (Folkeryd, 2006), 

and relations between image and writing (Martinec & Salway, 2005). 

5.1.1 Seven Content Representations 

The results can be summarized in relation to seven multimodal representations 

of the science content: as a theoretical concept, as a natural experience, as art, 

as an event, as part of the cultural heritage, as something attitude evoking, and 

as a person. Most of these content representations are seen in combinations 

with one or more of the other representations. This means that the semiotic 

resources of each representation do not constitute any complete set used to 

make all the visual meaning of the composition. Other semiotic resources are 

used for other representations in the composition and some resources are 

shared. 

5.1.1.1 Representing science content as theory  

Science content represented as theory is recognized in the student composi-

tions through an analytical ideational process (content divided into analytical 

units), no interpersonal gaze and a high modality in a technological coding 

orientation (e.g., no setting, minimalist shape without much detail, no shading, 

no structure, minimal use of colour). Spacing is used to separate pictured con-

tent analytically, colour for distinguishing important content, and shape to rep-

resent content as generalized. Arrows or lines, and sometimes proximity, show 

connection between content parts of image and specify written text. In cases 

where these textual resources are used, the connected parts of the writing are 

subordinate to the image, and the image commonly has an expository and/or 

extending logico-semantic relation to the writing. In the analysed material, it 

is also common that the writing exemplifies the more general meaning of the 

image. 

5.1.1.2 Representing science content as natural experience 

Many of the student compositions also or instead drew on a representation 

presenting the content as it would be experienced when observed in nature, 

with or without magnifying aids. This was called the content-as-natural-expe-

rience representation. This representation works according to the ideals of the 

naturalistic coding orientation, where images imitating nature as realistically 

and close to the real experience as possible are considered highly trustworthy. 

Many textual resources are used to make naturalistic and richly contextual 

meaning about the content, such as soft shading, a naturalistic colour scheme, 

detailed shapes, and alignment of main content with contextual content in a 

natural way. In no analysed student composition is the content solely repre-

sented as natural experience. Instead, this representation is often seen in com-

binations with the content-as-theory, content-as-event and/or content-as-art 

representations. 
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5.1.1.3 Representing science content as art 

The content-as-art representation is characterized by a high modality within 

an abstract and/or sensory coding orientation, which is recognized by, e.g., a 

vibrant colour scheme and experimental shape. Sharp contrasts, high colour 

saturation, brightness, shape, framing and spacing are textual resources used 

to create an artistic composition. 

5.1.1.4 Representing science content as event 

The key feature of the content-as-event representation is a transactional, some-

times narrative, ideational process. The transactional movement is often com-

posed by means of a vector, e.g., in the shape of an arrow. Often the transac-

tion is intransitive, with no context and no obvious target, whereas the vectors 

in other compositions have a clear target and therefore realize more of a real 

narrative. When interpersonal meaning is made by means of an actor’s gaze 

in relation to the reader, and this interpersonal meaning is of the offering kind 

(that is, the actor’s gaze directed sideward), it functions as a vector in the 

transactional process. Shape is a crucial textual semiotic resource in compos-

ing vectors. Another way the transactional process is designed in this repre-

sentation works according to the principle used in comic books, where the 

story proceeds frame by frame. By juxtaposing two or more larger parts of the 

composition – like two pictures or written paragraphs and images combined – 

a development can be read from each part to the other. When the juxtaposed 

parts are made up of writing and image, respectively, the image-writing rela-

tion becomes crucial for the transaction to occur. An equal complementary 

status relation means that the writing and image are both part of a larger syn-

tagm, which is the case in some of these student compositions. One example 

is analysed in relation to a logico-semantic image-image relation. This relation 

between two images in the same composition functions as a causal enhance-

ment, where one part qualifies the other circumstantially using causal logic. 

The juxtaposition of the two pictures enables the contents of each image to be 

put in the perspective of the other. 

5.1.1.5 Representing science content as cultural heritage 

In the studied material, there are also examples of science content represented 

by means of visual elements from the cultural heritage, e.g., religious, political 

or folklore symbols, giving the science content a metaphoric meaning. This is 

particularly true of the compositions about stars made by students in one of 

the participating classes. Also, some students in the other class have used this 

content representation, writing about heart and lungs factually, but adding an 

image representing the heart as the love symbol. Shape and sometimes colour 

are important resources for the construction of a symbol. In that case, the com-

position representing the content as cultural heritage also represents the con-

tent as attitude evoking. 
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5.1.1.6 Representing science content as attitude evoking 

The analysed student compositions also have actualized semiotic resources for 

making meaning about the content as something that evokes attitudes towards 

it, socially and attitudinally communicative visual symbols, typically emoti-

cons or emojis, e.g., smileys. Because emoticons and emojis are stylized facial 

expressions, some sort of interpersonal gaze is obligatory in this representa-

tion, e.g., demanding or inviting eye contact. The textual resources used to 

design an emoticon are dots and lines aligned in a stylized face-like composi-

tion, sometimes framed within a circle. The emoticon and the textual content 

that is attitudinally commented on by it are connected by means of proximity. 

5.1.1.7 Representing science content as person 

Typical of the content-as-person representation is the alignment of lines and 

dots composing facial features (e.g., eyes, mouth), body parts (e.g., arms, legs) 

or other external bodily traits on otherwise non-anthropomorphized content. 

In this way, inanimate objects are portrayed as living creatures with thoughts 

and feelings that can be identified and interacted with, as one would with a 

human being. When eyes are drawn onto the object, the gaze created gives the 

composition an interpersonal metafunction. Any emotions shown by the facial 

features of the anthropomorphized object give the composition its affective 

interpersonal appraisal function. 

5.1.2 Metalinguistic Contribution to a Visually Oriented 

Science Literacy 

These seven content representations are discussed in relation to a contribution 

of metalanguage, that is, as a tool for sorting out and making sense of visual 

meaning-making about science content. Such an approach to visual science 

literacy enables eclectic meaning-making solutions. Some of the representa-

tions (e.g., theory or natural experience) recreate visual science hegemonies, 

while others (e.g., attitude evoking) are provocative and transformative (Sha-

nahan & Shanahan, 2008). In a few cases, they stand alone (e.g., theory or 

heritage), but most often function in combinations. Alongside the well-estab-

lished principles of minimalism and naturalism in science, other ways of form-

ing science content are also present in the students’ compositions. Depending 

on the purpose, these too might be considered functionally adequate. Making 

a person out of the content, making it beautiful or thought-provoking, or ex-

plicitly showing one’s reaction to it are all ways to increase students’ interest 

in and engagement with the content. However, there is also a value in being 

able to separate the representation strategy of anthropomorphization often 

used in biology (Martin, 1991) from the in no way conventional use – at least 

in science – of emoticons to represent the composer’s attitude. Moreover, the 

representation of content as heritage also highlights the crucial difference 



 83 

between scientific and metaphorical meaning, where the latter is incompatible 

with a scientific understanding (Van Leeuwen, 2005). 

As a metalinguistic contribution, the seven visual representations of science 

content add to a shared repertory of codes, which facilitate an in-depth take 

on young students’ visual formation of science content in verbo-visual con-

structs (Pauwels, 2000). The article argues for their relevance for both pre-

service and in-service teacher training. For teachers, the relevance lies in the 

metalanguage that enables informed choices in the classroom and informed 

discussions with students. Hopefully, these seven visual representations of sci-

ence content at least partly function both as an answer to Brumberger’s (2011) 

call for a literacy in which image has a natural place and as tools for teaching 

it explicitly. 

5.2 Article II: Elementary School Science Teaching 
and its Outcome in the Form of Students’ Visual 
Content Representations and their Functions 

Article II investigates how teaching relates to young students’ visual repre-

sentation of science content, by answering the following research question: 

How is elementary science teaching related to young students’ visual for-

mation of the content that is taught during their second school year (eight years 

of age)? This is done by answering two sub questions. First, what teaching is 

offered to the students regarding visual formation of the science content? Sec-

ond, how are visual content representations combined in students’ multimodal 

compositions and what are their respective functions? In November 2021, the 

article was accepted for publication in the journal Acta Didactica Norden. Pre-

vious research shows that what science content young students choose to 

draw, and how, is influenced by their teachers’ instructions and the classroom 

context (Areljung et al, 2021; Danish & Saleh, 2014). Already in Article I, it 

was apparent that, in the students’ compositions, the seven visual content rep-

resentations were usually combined with some of the other ones. In addition 

to providing a few general insights into how teaching is related to students’ 

visual meaning-making, Article II also takes a closer look at these combina-

tions and explains their meaning-making functions and relations to the teach-

ing the students were offered. 

The teaching done by two elementary school teachers during five science 

lessons was analysed. The lessons were spread out over the entire school year, 

and each focused on new science content. School 1 focused on “space” and 

“heart and lungs”, while the group at School 2 worked with “mushrooms”, 

“stars” and “the lungs, the heart and the blood” during their three lessons. 

Notes on the lessons focusing on “heart and lungs”, “the lungs, the heart and 
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the blood”, and “stars” were obtained from observation reports8, while written 

accounts of the lessons on “space” and “mushrooms” were provided by the 

teachers themselves. The analysis noted whether image-making was presented 

as an obligatory part of the assignment, if there were any model images of the 

content in the classroom, and whether the teacher used scaffolding to guide 

the students’ image-making. For each lesson, the number of produced multi-

modal compositions (in relation to the total number of compositions) was also 

noted, along with the number of self-made drawings versus inserted ready-

made images. 

The 93 multimodal compositions produced during the five lessons were 

then processed through a social semiotic analysis of how the different visual 

content representations were combined. Especially important to this analysis 

and the differentiation between meaning-making functions was the logical-

semantic link between text and image (cf. Martinec & Salway, 2005). 

5.2.1 Functions of Combined Representations: Main 

Representation and Modifier 

Along with some initial general insights, the article contributes a metalan-

guage and analysis method for differentiating between two different functions 

that visual content representations have when combined with each other in a 

text-image composition: main representation and modifier. The representation 

that functions as the main representation ensures that that the image goes to-

gether logico-semantically (Martinec & Salway, 2005) with the text. For the 

reader, this means that the multimodal composition is coherent and makes 

sense as a whole. Any additional content representation in the same image 

functions as a modifier of the main representation. A modifier adds to and 

tweaks the main representation without changing its core meaning. A modifier 

requires a main representation for it to work as a part of the composition. Table 

4 outlines the relation between each content representation and its correspond-

ing function(s). 

                               
8 Noted by Jenny Folkeryd and Åsa af Geijerstam for the Function-Content-Form project 
(Liberg et al., 2012). 
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Table 4. Functions of the visual content representations in the compositions 

Content representation Function as the main 
representation 

Function as a modifier of 
the main representation 

as theory theoretical theorizing 

as natural experience observational contextualizing 

as art – aestheticizing/abstracting 

as event – perspectivizing 

as cultural heritage hereditary symbolizing 

as attitude-evoking – attitudinizing 

as person – anthropomorphizing 

As the table shows, three of the seven content representations (theory, natural 

experience, cultural heritage) do not always have the same function in differ-

ent compositions. They sometimes function as the composition’s main visual 

representation and sometimes as a modifier of one of the other two. The other 

four content representations (art, event, person, attitude-evoking) function ex-

clusively as modifiers in the analysed material. 

To provide a concrete example, Figure 3 shows a theoretical main repre-

sentation with an attitudinizing modifier. The minimalist mushroom serves as 

a general illustration of the mushrooms written about in the text9, and therefore 

connects the image logico-semantically to the text. This main representation 

is modified with an additional attitudinizing representation, in the form of a 

smiley placed alongside the mushroom, right below the handwritten name of 

the mushroom. As the text does not say anything about emoticons or smiling 

faces, the smiley is not linked logico-semantically to the text. Still, it adds to 

the composition by conveying the composer’s positive attitude towards the 

rather funny name and the content in general. 

                               
9 The computer written part of the composition was translated from Swedish into English with 
a view to retaining the original impression. 
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Figure 3. Theoretical main representation with attitudinizing modifier 

5.2.2 Functions of Combined Representations in Students’ 

Compositions in Relation to Teaching 

Table 5 visualizes the functions of the combined representations in each mul-

timodal student composition made during the science lessons, and relates 

these outcomes to the teaching offered to the students. The darker the grey 

area, the more occurrences of the content represented in that particular way. 
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Table 5. Teaching and students’ visual content formation during science lessons 

 Space 

(No 
teaching 
of image-
making) 

Heart & 
lungs 

(No 
teaching 
of image-
making) 

Mush-
rooms 

(Image 
obliga-
tory, 
model 
images & 
scaffold-
ing) 

Heart, 
lungs, and 
blood 

(Image 
obligatory 
& model 
images) 

Stars 

(Image 
obliga-
tory) 

Main rep. 

Modifiers 
T O H T O H T O H T O H T O H 

No modifier                

Theorizing                

Contextualizing                

Aesth/abstr.                

Perspectivizing                

Symbolizing                

Attitudinizing                

Anthropomorph.                

Note abbreviations of main representations (main rep.): Theoretical (Th), observational (Ob), 
and hereditary (He). Aesth/abstr. and anthropomorph. short for aestheticizing/abstracting and 
anthropomorphization, respectively. 

Most obvious when mapping the students’ combined visual content represen-

tations for each lesson was that the lack of instructions regarding images re-

sulted in fewer images and very few self-made ones. Studying the table, it is 

also clear that model images and scaffolding resulted in more uniform com-

positions, where the visual representations of the content did not differ con-

siderably across compositions. Finally, the non-scientific (i.e., hereditary) 

main representations resulted solely from lessons in which no model images 

of the content were available in the classroom. 

5.2.3 Teaching Matters, New Metalanguage is a Resource, and 

Students Move Through the Subject by Combining 

Content Representations 

By indicating that teaching influenced the kinds, multitude and diversity of 

students’ collective visual content representations, this study tends to confirm 
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previous studies showing how important teachers are to students’ meaning-

making in general (Blömeke et al., 2016; Hattie, 2003), and to young students’ 

multimodal content formation in particular (Løvland, 2007, 2010; Borgfeldt 

& Lyngfelt, 2017). The discussion argues that filtering students’ individual 

and collective meaning-making about science content through the lens of met-

alanguage makes it an easily available resource for teaching and learning (cf. 

Liberg, 2016a). Being able to tell a main representation from its modifiers is 

a tool that can be used for formative assessment of students’ learning about 

science contents and visual meaning-making in multimodal compositions. At 

the same time, it is also a way for teachers to assess their teaching. 

Students’ combining of visual content representations is also interpreted as 

a way of moving within the subject (Liberg et al., 2011), in relation to which 

teachers, through their teaching, can point out possible and preferable direc-

tions. It is argued that a teacher can foster students’ science-specific subject 

movability by mapping the space of a student group’s collective meaning-

making about science content. Inspired by Langer (2011), students’ combined 

content representations can also be interpreted as expressions of their different 

stances when envisioning the science content. The five stances are: 1. Trying 

to make sense of the content, 2. Going beyond the initial understanding of the 

content by connecting knowledge “of the text, ourselves, others, life, and the 

world” (2011, p. 17), 3. Letting this new knowledge about the content illumi-

nate and augment one’s experiences, 4. Critically reflect on the meaning one 

has made about the content, and, 5. Moving beyond made meaning and apply 

it to new compositions, contents and experiences. The first three of these five 

stances are in line with literacy-based subject teaching (Liberg, 2009), because 

the main focus is on the subject content as such. As the main representation 

provides a basic understanding of what the content is, it is interpreted as a 

student’s first stance in their gradual envisionment of the science content. 

However, adding representations that modify the main representations would 

mean a move over to the second stance, in that it produces ideas and stimulates 

thinking, which in turn means the content could be better understood. By tak-

ing the third stance, the students would reflect on how their content represen-

tations affect their experience of themselves and their world. However, this 

was not observed and likely requires guidance from the teacher. Furthermore, 

the self-made drawings of the content are proof that the students have to some 

extent taken the fourth stance, which concerns reflecting on how form affects 

meaning. A teacher could encourage this by adopting a subject-based literacy 

approach (Liberg, 2009) and letting the students actively study the craft of 

representing contents in different (and combined) ways. Finally, taking the 

fifth stance would mean applying the insights from previous content for-

mations to new content. Following such a learning process would be an inter-

esting future research project. 
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5.3 Article III: Visualizing Norms of Science in Early 

School Years. Visual Aesthetics and Content 
Formation in Students’ Multimodal Compositions 

The research question that Article III answers is: How do aesthetic aspects of 

students’ visual formation of science content in the early school years relate 

to the norms of science? The article contributes three types of functions that 

aesthetics have for visual formation of science content, and the relation of 

these functions to the norms of science. It was first published in 2019 as a 

chapter in the Routledge anthology of Multimodality and Aesthetics, edited 

by Elise Seip Tønnessen and Frida Forsgren. In this article, questions are 

raised about in what ways and to what extent aesthetic qualities (pleasing or 

stirring effects on the senses) can contribute to meaning-making about science 

content, without compromising the quest for knowledge about nature. The 

purpose is to illuminate how the aesthetics of visual representations in multi-

modal text-image compositions, made by second grade students as part of their 

science education, form the science content – the subject matter – dealt with 

in the compositions, and how this relates to the norms of science. This is done 

through a prism of various perspectives on aesthetics. Like in the previous two 

articles, the images and image-text relations of 9310 multimodal compositions 

made by second grade students as part of their science education were studied, 

and the analysis was based on social semiotic theory (Folkeryd, 2006; Kress 

& van Leeuwen, 2021; Martinec & Salway, 2005).  

As a result, three main types of visual aesthetic formation of science con-

tent in the students’ compositions are presented. These three types are placed 

along a continuum displaying them as more or less aligned or in tension with 

the norms of science. The different aesthetics are described as semiotic re-

sources, and then further described in relation to the values that each aesthetic 

represents. The discussion elaborates on how these types, respectively, corre-

spond to a classic science norm, an extended science norm, and an artistic 

norm. Each of the three types of content formation function to fulfil a specific 

set of the epistemic, and cultural and social values described by, e.g., Hempel 

(1965), Allchin (2001) and Lederman (2007). Table 6 displays these relations. 

                               
10 In the book chapter, where Article III was first published, this figure was mistakenly given 
as 92. 
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Table 6. Values each type fulfils 

 Type 1 Type 2 Type 3 

Epistemic values: Objectivity, rationality, logic ✓ ✓  

Cultural and social values: Imagination, creativity, 
subjectivity, tentativeness 

 ✓ ✓ 

These values make up the basis of various norms of scientific visual literacy, 

in which aesthetics are of significant importance. 

5.3.1 Type 1 and the Classic Science Norm 

This norm allows only scientific facts to be visually represented in the com-

position. Restrained, minimalist aesthetics are central to the “no-fuss” style 

that conveys clear and systematic thinking. Science is based on values, as 

stated by Allchin (2001), and the classic scientific values are to a great extent 

constituted by aesthetics. Considering Pauwels’ description of the expres-

sive/aesthetic function of a visual representation as “creation or construction 

of a vision of what is represented” (2000, p. 9), there is no doubt that this 

function applies not only to artistic representations, but also to theoretical and 

juxtapositional ones. This shows that aesthetic expressions in the students’ 

science compositions are crucial to representing the classic scientific values 

of objectivity, rationality and logic. It is also an example of what Pauwels 

(2000) meant when discussing how an alternative form of cognition is put to 

work by moving away from reality through the use of aesthetics. Naturalistic 

representations have the mimetic function of “faithful reproduction or trans-

mission” (ibid.). However, because observed natural phenomena often offer 

aesthetic, and indeed sublime, experiences, aesthetics do have a meaning func-

tion here as well. 

5.3.2 Type 2 and the Extended Science Norm 

The combination of epistemic and cultural values of type 2 corresponds to an 

extended science norm. Here the aesthetics are key to the distinction between 

the epistemic and the cultural. The minimal style of the scientific facts is com-

plemented by the artistic aesthetics that express the meaning of emotion, 

beauty and sublimity. 
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5.3.3 Type 3 and the Artistic Norm 

With no representation of facts – no objectivity, rationality or logic in relation 

to science content – this norm is in great tension with the norms of science. 

The aesthetics of the representations following an artistic norm function to 

emphasize emotional and artistic meaning. In many cases, the function of the 

aesthetics used within this norm also risks being somewhat deceptive. The 

homonym (a word that sounds the same, but has a different meaning) replac-

ing the scientific meaning of the content, represented in the compositions fol-

lowing this norm, is often dressed in a costume with a minimalist aesthetic, 

this giving it the style of scientific facts. As can be concluded from the results 

above, the use of homonyms is an example of how the scientific meaning of 

the subject matter is – with the words of Pauwels (2000) – wrecked by a, to 

say the least, shaky theoretical grounding. 

5.3.4 Essential Features Required for Aesthetic Visual Content 

Representations in Early School Years to Meet the Norms 

of Science 

In the additional discussion, three main points are made concerning what is 

required for a visual representation in an elementary student’s multimodal sci-

ence composition and its aesthetics to meet a classic or an extended norm of 

science. These regard the image-text relation, sublimity in perspectives, and 

the added value of artistic aesthetics and attitudinal expressions. Theoretical 

or naturalistic representations must dominate the composition as a whole, and 

the scientific meaning must, at least to a major extent, be maintained between 

text and image. Otherwise, if artistic aesthetics dominate the image, and the 

image dominates the composition, the image will transform the composition 

as a whole and the reader cannot be certain that the content of the written part 

should be understood as presenting facts. However, any aesthetic evoking a 

sublime experience can make the content extraordinary – be it the aesthetics 

of a minimalist or a maximalist design – but this must be done by keeping the 

recognizability of the science content on a high level. If aesthetic meaning is 

linked to the scientific notion of the content, then the aesthetic draws attention 

to the scientific content, rendering it more clear or interesting. Conversely, if 

the aesthetic meaning is instead linked to a theme other than the scientific one 

– a cultural homonym – e.g., by drawing heavily on non-scientific discourses, 

the aesthetic may well make the image beautiful and/or interesting to look at, 

but the image will not function well for any factually scientific meaning-mak-

ing about the content. 

Finally, Article III argues for the relevance of metalanguage for visual sci-

entific meaning-making functions and norm boundaries as a tool for inclusive 
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teaching. As Luke (2012) points out, students need to be made aware that their 

technical choices in their composing have different functions, which can be 

used for different purposes, such as highlighting specific facts, making a com-

position more personal or decorating the text. A wide range of aesthetics play 

an important part in science education. Understanding when different repre-

sentations are more or less relevant is important preparation for later science 

studies. Of course, students cannot be expected to figure this out all by them-

selves. Aligning with the argument of Cope and Kalantzis (1993) and Englund 

(1998, 2010), offering meaning through explicit teaching is key and is a ques-

tion of inclusion and equal opportunity. This also gives students a true choice 

of experimenting with content formation by consciously breaking the norms 

of science and reflecting on the pros and cons of doing so. According to 

Allchin (2001), this is what it takes for students to fully appreciate the complex 

relationship between science and values. 
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6 Discussion 

In this chapter, the contributions of the thesis are outlined and discussed in 

relation to the implications for teaching and learning as well as further studies. 

6.1 Contributions of the Thesis 

The three presented articles contribute to the study of visual formation of sci-

ence content in young students’ multimodal compositions in various ways. All 

of the articles show that young students’ visual representations of science con-

tent in their text-image compositions are diverse and often complex. Not only 

is the content represented in many different ways, the content representations 

are also usually combined with one another. Moreover, teaching choices re-

garding visual content formation seem to impact whether and how the science 

content is represented visually and multimodally in the students’ composi-

tions, which points in the same direction as the results from the study by 

Borgfeldt and Lyngfelt (2017). The illumination of these central features of 

young students’ processing of science content is a major contribution of the 

thesis as a whole. 

Furthermore, all three articles also contribute metalanguage for different 

aspects of students’ visual formation of science content in their text-image 

compositions in the early school years. Article I names and describes seven 

ways in which young students represent science content visually (as theory, 

as natural experience, as art, as event, as cultural heritage, as attitude evoking, 

and as person). Article II names and describes the different functions content 

representations have when combined with one another. The two overarching 

functions are referred to as main representation and modifier. Additionally, 

metalanguage was also created for the specific ways in which each of the 

seven content representations functions as a main representation (theoretical, 

observational, hereditary) and/or as a modifier (theorizing, contextualizing, 

aestheticizing/abstracting, perspectivizing, symbolizing, attitudinizing, an-

thropomorphizing). Finally, Article III names and describes three types of 

norms – classic science norm, extended science norm, and artistic norm – cor-

responding to functions that aesthetics have for the visual formation of science 

content in the students’ compositions. This is a concrete visualization of cul-

tures of recognition with regard to science education, in other words, what 
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counts as proper representations and as signs of learning (Kress & Selander, 

2011). 

However, the articles are not merely about naming – they also contribute 

new methodology. In Article I, the descriptions of how to differentiate the 

seven content representations constitute a methodological contribution. This 

methodology has been used and adapted for further analyses of young stu-

dents’ visual science compositions by Areljung et al (2021). Furthermore, Ar-

ticle II contributes methodologically with a more delicate analysis of how sci-

ence content is represented than the one introduced in Article I. It does so by 

showing how to weight combined visual representations in a multimodal com-

position, by distinguishing a main representation from its modifiers. Finally, 

the methodological contribution of Article III could be considered somewhat 

of a broadening of the analysis presented in Article I. Concretely, Article III 

shows how to differentiate the three presented types of functions that aesthet-

ics have for visual formation of science content (type 1: clarify science con-

tent, type 2: beautify and/or personalize, type 3: counteract scientific meaning) 

and the values that each of these represents. In further studies, each of these 

analysis methods may function as an analytic model for multimodal text anal-

ysis. 

6.2 Implications for Learning and Teaching 

Here, the implications of the thesis’ contributions for learning and teaching 

are outlined. It is argued that the results of the three articles provide a flexible 

addition to the toolbox for students, teachers, and researchers who want to put 

into words how meaning-making about science content works to serve 

knowledge as well as power structures. First, the results are discussed in rela-

tion to a broadened focus on content in literacy teaching during the early 

school years. Then, with regards to teaching, it is argued that the metalanguage 

and methodological contributions could function as tools for explicit teaching 

and assessment. Finally, with regards to learning, follows a discussion on con-

tent representations in relation to their potential function as tools for under-

standing. 

6.2.1 Broadening the Focus on Content 

The seven visual content representations, presented in Article I, can be re-

garded as tools for increasing the focus on content in literacy teaching during 

the early school years, which Liberg (2009) asks for. The content representa-

tions cover both primary (everyday) and secondary (specialized) discourses 

(Airey, 2013; Gee, 1991), which reflects the students’ different skills and pref-

erences, as well as the teachers’ varied degree of guidance. Overall, the met-

alinguistic contribution facilitates an in-depth take on young students’ visual 
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formation of science content in verbo-visual constructs (cf. Pauwels, 2000). 

Furthermore, a comparison with Liberg’s (2014) five verbal content dimen-

sions in written student texts show how the seven content representations pre-

sented in Article I can fit into a curriculum theoretical context. In relation to 

Liberg’s content dimensions, the visual content representations in multimodal 

student compositions can be seen as a broadening or a complement. Indeed, 

different modalities offer different semiotic resources, which means that some 

things that can be easily expressed in writing can hardly be expressed in image 

and vice versa. Nevertheless, a direct comparison between the content repre-

sentations and Liberg’s content dimensions shows that they largely overlap, 

albeit not in a one-to-one relationship. The representations of content as theory 

and natural experience cover much of Liberg’s dimension Disciplinary con-

tent. However, any direct equivalent to Liberg’s dimension Generalizations 

in a social context cannot be found among the visual content representations. 

On the other hand, as we see in Article II, combinations of theory and natural 

experience functions as generalizations in a natural context. Furthermore, the 

imaginative representations of content as art and person partly correspond to 

Liberg’s dimension Future and/or creative thoughts, with the exception that 

no future scenario is expressed in any of the analysed student compositions. 

The representation of content as event corresponds to the part of Liberg’s di-

mension Perspectives, norms, values, and/or power that concerns perspec-

tives. None of the content representations alone stands for representations of 

the content in relation to norms, values and power. However, Article III shows 

that all representations and aesthetic expressions in their own way realize 

norms based on values, which in turn relate to power. Finally, the representa-

tions of the content as cultural heritage, attitude-evoking, natural experience, 

and sometimes also as events, together correspond to much of what is covered 

by Liberg’s dimension Student’s experiences and everyday life. 

6.2.2 Metalanguage and Methods – Tools for Explicit Teaching 

The metalanguage and methodological contributions of the thesis could be 

used as structuring and concretizing teaching tools. This would mean that they 

are available for the kind of Overt Instruction that Kalantzis and Cope (2000) 

write about, i.e., that ‘systematic, analytic, and conscious understanding’ 

(ibid., p. 246) of secondary visual discourses of science (Airey, 2013; Gee, 

1991) that needs to be explicitly taught if we are to deepen young students’ 

perspectives on science content (Kalantzis & Cope, 2000). The metalanguage 

and the adapted content formation analysis linked to it may very well be used 

for, e.g., assessment of students’ learning or for scaffolding discussions about 

meaning design processes (ibid.), i.e., how different design choices shape the 

meaning of the content differently (Jewitt, 2017a; Kress et al., 2001). Thus, 

this metalanguage adds to a shared repertory of codes to be used for educa-

tional purposes (Pauwels, 2000). As, according to Brumberger (2011), 
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everyday visual communication alone does not provide an understanding of 

the specialized visual and intermodal meaning-making exercised in an area 

such as science, visual science literacy, like verbal science literacy, must be 

taught explicitly. This is a question of inclusion and equal opportunity (Cope 

& Kalantzis, 1993). Otherwise, students are left depending on custodians with 

varying educational, cultural and monetary resources. Hopefully, the metalan-

guage for students’ visual formation of science content presented in this thesis 

will serve as an inspiration for teachers in the early school years, encouraging 

them to thoughtfully incorporate image as a natural part of their literacy teach-

ing. 

The presented metalanguage points out and clarifies different ways of vis-

ually shaping a science content in a composition that also includes text. In 

science teaching, a teacher could thus use this metalanguage to, in Englund’s 

(1998, 2010) words, offer students different meanings about the content. In 

this way, the metalanguage would function as a structuring teaching tool. A 

teacher’s own knowledge of the specific form (i.e., shapes, colours, etc.) of 

different visual content representations, their different functions when com-

bined, and the role of aesthetics for the images’ relation to the norms of sci-

ence, gives the teacher useful tools to assess each student’s understanding of 

the content and his/her ability to shape such content in images in relation to 

texts. With the help of the content representations, the teacher could, for ex-

ample, analyse images and simple multimodal compositions together with the 

students and lead a discussion about different design choices and possible ef-

fects of these on a composition and a content. The metalanguage from Article 

I, i.e., the seven content representations, gives the teacher a structuring tool to 

show the students how they concretely – with lines, colour, size, placement, 

etc. – can give the content such a visual form that a certain dimension is em-

phasized, i.e., a certain meaning is offered. The metalanguage from Article II, 

i.e., the main respective modifying function of representations, also provides 

the teacher an opportunity to exemplify how the content representations can 

be combined and point out exactly what, in terms of form, needs to be done 

for a text-image composition to function as a whole. In a few cases, one single 

content representation does all the semiotic work (e.g., theory or heritage), but 

as is evident in article II, most of the time the meaning is made by combina-

tions of more than one representation. The results imply that it is important 

for science teachers in the early school years to understand just how central 

combining representations is to young students’ visual formation of science 

content. Finally, the metalanguage from Article III, i.e., three norms corre-

sponding to aesthetic functions, provides the opportunity to give examples and 

feedback on how students can concretely shape the content of natural science 

more or less in accordance with scientific norms. This also relates to that some 

of the content representations in article I, in the words of Shanahan and Sha-

nahan (2008), reproduce visual science hegemonies (e.g., theory or natural 

experience), while others are provocative and transformative (e.g., attitude 
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evoking). In addition to the metalanguage itself, all articles explicitly demon-

strate how social semiotic analyses can be adapted for and applied to students’ 

multimodal science compositions in the early school years. For the analyti-

cally interested teacher, the analyses linked to the metalanguage contributions 

are flexible, concretizing tools, available for assessment and in-depth under-

standing of students’ visual content formation in text-image compositions. 

This kind of approach to visual science literacy offers eclectic solutions for 

the formation of science content. Social semiotics provide precise and flexible 

methods for analysis of visual and multimodal meaning-making. Regardless 

of contextual and motivational factors, different semiotic resources are free to 

be combined in ways that are functional for the meaning one wishes to make. 

These analysis methods are not only accessible and relevant to researchers, 

but in a very hands-on way applicable in professional teachers’ everyday 

work. 

Through their clarifying function, all these metalanguage and analysis tools 

can, in turn, provide increased agency both for the teacher him-/herself in 

his/her teaching and for students in their learning and social positioning (cf. 

Bezemer & Kress, 2017; Dyson, 1997; Lemke, 2001; Liberg, 2009, 2016b; 

London Group, 2000). This means that the metalanguage can help a teacher 

in his/her endeavour to offer students equitable access to mastery of the visual 

design choices in a multimodal composition, and how these choices relate to 

ideologies and shape different versions of reality (Luke, 2012; Cope & 

Kalantzis, 1993). In this way, the presented metalanguage could possibly play 

a role in achieving the kind of flexible alteration between subject-based liter-

acy teaching and literacy-based subject teaching that Liberg (2009, 2016b) 

argues would improve student’s movability – albeit here, of course, in relation 

to text-image compositions. 

6.2.3 Metalanguage a Tool for Diverse Understanding 

Teachers are, however, not the only ones able to offer meaning about a subject 

content. How any content is understood also depends on how it is represented 

by the person seeking to understand it. When Bacon writes about “instruments 

of the mind” (1620/1994, Book 1, Aphorism 2), what he is saying is that the 

mind is led, and limited, by external entities that function as tools for under-

standing. A well-crafted and well-used tool helps a person achieve more than 

he/she otherwise would. I will argue that the content representations presented 

in this thesis are examples of such tools for understanding. In relation to this, 

as previously mentioned in the section on multimodal representations and 

learning, Wertsch (1991) draws parallels between Vološinov’s (and Bakh-

tin’s) notion of the sign/utterance and Vygotsky’s contemporaneous idea of 

mediated action. Vygotsky argues that, e.g., language is a medium for human 

thinking, while Vološinov holds signs to be the material through which con-

sciousness comes into existence. Social semiotics understands this idea in 
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terms of semiotic resources, i.e., resources for meaning-making. What is com-

mon among them is the view that semiotic meaning-making is intrinsically 

embodied and a link between the internal and the external. When one forms a 

content in a certain way, one “gives body” to, and thereby offers, a certain 

meaning about this content. Recalling Bacon’s words, the different ways of 

representing science content presented in this thesis “provide suggestions or 

cautions to the understanding” of it. These are representations that the students 

themselves (re)create and use for building their knowledge. Through their vis-

ual formation of the content, the students themselves provide suggestions or 

cautions to their own understanding of the content. This is also the driving 

notion behind talking about students’ content representations in terms of sci-

ence-specific subject movability, as it is a matter of having space (including 

its limitations) for making meaning and learning about science contents. Con-

cerning this kind of positioning in relation to science contents, it is also worth 

mentioning that the representations of content as a person or as something 

attitude-evoking, presented in article I, could be understood in relation to pre-

vious research showing students’ inclination to bring everyday items and ex-

periences (e.g., cartoon characters or emojis) into their school assignments, 

and the benefits of teachers encouraging them to use these items and experi-

ences to connect with the subject content (Björkvall & Engblom, 2010; Dyson, 

1997; Pahl & Rowsell, 2010). 

6.2.3.1 Students furthering each other’s meaning-making 

Furthermore, an assumption of this thesis is that students’ collective compo-

sitional representations of what they know as well as how they understand and 

experience the world constitute a resource for learning (Dyson, 1997; Luke, 

2012; New London Group, 2000). The thesis is inspired by a perspective that 

sees meaning-making as essentially social (cf. Vološinov, 1927; van Leeu-

wen, 2005). According to this perspective, isolated meaning-making is never 

possible. With a more individualistic approach that includes a more competi-

tive notion of making meaning in school, it would be reasonable to consider 

classmates as a threat to each other’s meaning-making – being inspired by 

classmates would simply mean cheating and the result would not be suffi-

ciently original to count as the student’s own meaning-making. Instead, Dyson 

argues for the significance of the group when individuals make meaning, and 

that children to the same degree as adults contribute to their community by 

making meaning with different resources. As previously mentioned in the sec-

tion on agency and movability, Hopperstad (2005, 2013) suggests that there is 

a potential for learning in letting young students sit together and make small 

talk during organized drawing sessions. Spontaneous discussions about con-

tent and ways to draw it seem to give students “nutrition as meaning-makers” 

(2005, p. 122). They talk about what their drawings say and get ideas from 

each other’s drawing solutions. Hopperstad (2008) further points out how the 

students, by virtue of their basic similarity in position vis-à-vis each other, are 
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able to explicitly challenge, oppose and discuss each other’s visual solutions, 

in a way that they hesitate to do in interaction with adults. She stresses, how-

ever, the importance of an active teacher who can skilfully monitor and facil-

itate the conversations so that student interaction is rewarding and does not 

risk negatively affecting students’ self-confidence. Formative assessment and 

dialogic conversations (cf. Almahrouqi & Scott, 2012) on visual formation of 

science content, based on students’ own production, are facilitated by a com-

mon metalanguage, and by the teacher being trained to see and discuss differ-

ent ways of representing science content visually as well as what is crucial if 

an image is to function as part of the composition as a whole. For this thesis, 

using young students’ compositions as a corpus of Available Designs 

(Kalantzis & Cope, 2000) is a deliberate move. It shows how a group of stu-

dents, already in the earliest school years, are capable of forming science con-

tent visually in a wide variety of ways. Therefore, the gist of the seven repre-

sentations should be comprehensible for other students of their age. As part of 

a teacher’s scaffolding scheme, students’ design solutions are available as a 

source of inspiration for each other. However, naming of the presented content 

representations was done with ontological precision as the main objective, not 

easy accessibility for eight-year-olds. As for all metalanguage, each teacher 

must find ways to communicate its meaning at an age-appropriate level. 

6.3 Implications for Further Research 

When it comes to suggestions for further research, a natural next step would 

be to expand the number of compositions studied, the goal being to test, re-

think and possibly expand the named and described content representations. 

It would also be interesting to see a study covering visual formation of other 

types of subject content, which would also promote metalanguage for these 

contents. Both these suggested studies would contribute to building a “shared 

repertory of codes” (Pauwels, 2000, p. 11) among researchers studying chil-

dren’s visual meaning-making. Regarding already described content represen-

tations, one idea is to investigate the distribution of representations across dif-

ferent science contents, as well as other types of contents. It also remains to 

be investigated whether there are additional subject contents (in addition to 

stars and hearts) in early visual science composing that often end up with met-

aphorical (hereditary) instead of scientific meaning. Another interesting study 

would be to see whether combining representations is a central feature of 

young students’ visual formation of other types of subject content as well. It 

would be interesting to look further into the possible significance of teaching 

arrangements for the occurrence of various content representations in stu-

dents’ drawings, perhaps examine teachers’ choices through stimulated recall, 

or in action through observation. Yet another is to take a closer look at stu-

dents’ positioning of themselves as visual meaning-makers in relation to 
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content and readers. Also, what are the students’ own thoughts about their 

compositions and how they shaped the content of natural science – would they 

agree with the analyses? Finally, studies exploring young students’ use of con-

tent representations in classroom discussions about meaning-design processes 

and how different design choices shape the meaning of the content differently 

would be much appreciated (Jewitt, 2017a; Kress et al., 2001). It would be 

interesting to see how the metalanguage presented here (and students’ draw-

ings in general) functions during dialogic classroom conversations. 
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7 Svensk sammanfattning 

Här följer en sammanfattning av hela avhandlingen på svenska. Sammanfatt-

ningen är indelad i sex avsnitt: introduktion med bakgrund och syfte, tidigare 

forskning, teoretiskt ramverk, metod, studierna och dessas resultat samt dis-

kussion. 

7.1 Introduktion med bakgrund och syfte 

Avhandlingens övergripande syfte är att studera visuell formering av natur-

kunskapsinnehåll i unga elevers multimodala text-bildkompositioner och, som 

en del av detta, göra ett metodologiskt bidrag. Ett delsyfte är också att bidra 

med en metaspråklig verktygslåda för förståelse och undervisning av visuellt 

meningsskapande om naturkunskapsinnehåll i tidiga skolår. Utifrån dessa syf-

ten formulerades följande frågor, var och en motsvarade en av avhandlingens 

tre artiklar: 

 

I. Hur formeras naturkunskapsinnehåll visuellt i multimodala text-bild-

kompositioner gjorda av elever i tidiga skolår? 

II. Hur är förhållandet mellan naturkunskapsundervisning i tidiga skolår 

och unga elevers visuella utformning av innehållet som undervisas om 

under deras andra läsår (åtta års ålder)? 

a. Vilken undervisning erbjuds eleverna om visuell formering 

av naturkunskapsinnehållet? 

b. Hur kombineras visuella innehållsrepresentationer i elevers 

multimodala kompositioner och vilka är dessas respektive 

funktioner? 

III. Hur förhåller sig estetiska aspekter av elevers visuella formering av 

naturkunskapsinnehåll i tidiga skolår till naturvetenskapens normer? 

Inom didaktiken är ämnesinnehåll och hur detta formeras – det vill säga den 

mening som skapas om innehållet – helt centralt. I de tidiga skolårens litera-

cyundervisning läggs dock ofta mindre fokus på innehåll än på rent formella 

aspekter (Liberg et al., 2012b). Ett skärpt fokus på innehåll förutsätter att vi 

kan prata om hur innehållet representeras, och för detta behövs passande 

språkliga benämningar. Enligt den svenska läroplanen för grundskolan, Lgr 

11 (Skolverket, 2019), ska eleverna redan i de tidigaste skolåren ges språkliga 
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verktyg för tolkning och diskussion av form och innehåll. Detta nämns för 

både bildanalys och naturkunskapsinnehåll och omfattar även normer och 

estetiska aspekter. Multimodalitet, det vill säga att skapa mening med flera 

symbolsystem, framhålls också som en viktig del av att representera naturkun-

skapsinnehåll. Detta gäller även elevernas egen produktion av exempelvis tex-

ter och bilder. En naturlig del av varje lärares professionella arbete är att söka 

mönster i elevernas meningsskapande. Som denna avhandling visar så är ele-

vernas egna text-bildkompositioner en utmärkt källa för sådana mönster. Stu-

dien tar sin utgångspunkt i elevernas eget meningsskapande om naturveten-

skapligt innehåll för att sätta ord på funktionella mönster i detta meningsskap-

ande och på så sätt utveckla metaspråk för att tala om skapad mening. 

Redan från mycket tidig ålder lever, skapar och lär dagens barn med bilder 

och multimodala kompositioner både i och utanför skolan (Kress, 1997; 

Marsh, 2012; Schmeck et al., 2014), men i skolan är det fortfarande sällsynt 

med explicit undervisning av visuell och multimodal literacy eller att bild-

skapande tas på samma allvar som skrivande (George, 2002; Mavers, 2017; 

Wright, 2011). Enligt Sjøhelle (2010) upplever lärare dessutom att de saknar 

verktyg för att arbeta med andra modaliteter än verbalspråk. Den förskjutna 

balansen mellan text och bild kräver dock nya former av literacy (Brumberger, 

2011). Det behövs forskning som utreder hur bilder fungerar retoriskt och ut-

vecklar metaspråk som kan fungera som en uppsättning av gemensamma ko-

der för såväl forskarna själva (Kostelnick & Hassett, 2003; Pauwels, 2000) 

som lärare och elever (Shanahan & Shanahan, 2008). Dessutom efterlyser Be-

zemer och Kress (2017) studier som begripliggör hur innehåll bearbetas av 

unga elever själva i deras visuella och multimodala kompositioner. Allt detta 

ger en bakgrund för denna avhandlings syfte och frågeställningar. 

7.2 Tidigare forskning 

Sammanställningen av tidigare forskning belyser visuell naturkunskapsli-

teracy från olika håll. Presenteras gör huvudsakligen etnografiska och texta-

nalytiska studier, ofta med ett sociosemiotiskt ramverk. Inledningsvis behand-

las forskning om tidig multimodal literacy i och utanför skolan, såväl barns 

egen multimodala produktion (Marsh, 2006; Mavers, 2003, 2017; Flewitt, 

2006) som multimodalitet i läromedel och undervisning (Albers & Sanders, 

2010; Kress et al., 2004; Maagerø, 2013; Maagerø & Winje, 2010, Stein, 

2008). Vidare visar forskningen hur betydelsefullt det är att ta in elevernas 

vardagliga meningsskapande i undervisningen (Björkvall & Engblom, 2010; 

Dyson, 1997; Maagerø, 2014; Pahl & Rowsell, 2010) samt hur viktig under-

visningen är för elevernas förvärvande av multimodal literacy (Blömeke et al., 

2016; Björklund Boistrup, 2013; Brumberger, 2011; Danielsson & Selander, 

2014; Hattie, 2009; Kress & Selander, 2011; Løvland, 2007, 2010), i 



 103 

synnerhet uppgiftsformuleringar och förmåga att bedöma elevernas komposit-

ioner (Borgfeldt & Lyngfelt, 2017; Lopatovska et al., 2016). 

Kapitlet fortsätter sedan med forskning om ämnesliteracy/disciplinär lite-

racy (översättning?) generellt och naturkunskapsliteracy specifikt, samt de 

aspekter av ämnesliteracy som rör kritiskt tänkande, kreativitet, egenmakt och 

rörlighet. Disciplinär literacy innebär, enligt Roberts (2007), en gedigen kun-

skap om hur man på ett lämpligt sätt kan läsa och formera olika ämnesinnehåll, 

vilket i denna avhandling förstås som meningsskapande om ett visst ämnesin-

nehåll och därigenom formering av själva innehållet. Airey (2013) lägger mul-

timodalitet till sin definition, medan Shanahan och Shanahan (2008) betonar 

disciplinär läskunnighet som del av skolundervisning. Shanahans påpekar 

också att olika ämnesområdens språkbruk avslöjar skillnader i hur dessa 

skapar, sprider och utvärderar kunskap samt att språkbruket upprätthåller ett 

fälts hegemoni. Literacy handlar alltid om att skapa mening om något ett in-

nehåll – naturkunskapsliteracy behandlar naturkunskapsinnehåll. Forskning 

visar att när man skapar mening om ett naturkunskapsinnehåll så måste man 

beakta de många olika dimensioner (Dixon, 1967; Englund, 1986; Ivanic, 

2004; Liberg, 2014; Roberts, 1998) samt vanliga och ofta normativa (Leder-

man, 2007) representationer av innehållet som cirkulerar i samhället, såväl 

naturvetenskapliga sådana (Bucchi, 2006; Kress & van Leeuwen, 2021) som 

de inte så naturvetenskapliga, exempelvis förmänskligande (Martin, 1991) 

och religiösa diskurser (Van Leeuwen, 2005). Denna literacy omfattar även 

att ställa kritiska frågor om sanningen och vem som har makt över den (Luke, 

2012; Cope & Kalantzis, 1993; Wickman et al., 2012; Smith, 2011). Detta 

tillvägagångssätt uppmuntrar elevernas egen handlingskraft, där kompone-

rande (multimodalt textskapande) är ett sätt. Den syftar till att ingjuta hos ele-

verna en förmåga att argumentera, bedöma och – om väl underbyggt – even-

tuellt bryta normer och samskapa nya sätt att veta och agera. I relation till detta 

har det även visat sig att estetik spelar en viktig del av naturvetenskaplig för-

ståelse och naturvetenskaplig undervisning (Cavanaugh, 2014; Jakobson & 

Wickman, 2008; Wickman, 2006). Estetik väcker kreativitet, ett kritiskt för-

hållningssätt och identifiering med naturkunskapsinnehållet (Lemke, 2001), 

vilket ger eleverna makt över deras lärande. Begreppen textrörlighet (Liberg 

et al., 2012a) och skrivrörlighet (Holtz, 2010) belyser hur meningsskapande 

med text innebär ett prövande av olika positioner gentemot texten, dess inne-

håll och eventuella läsare genom att exempelvis experimentera med semio-

tiska stilar. Meningsskapare jonglerar ofta flera sådana positioner samtidigt på 

olika nivåer (Kiesling & Schilling, 1998). För att förbättra elevernas textrör-

lighet krävs ett växelspel mellan ämnesbaserad literacyundervisning och lite-

racybaserad ämnesundervisning (Liberg, 2009, 2016b), ett växelspel Liberg 

även benämner som ämnesrörlighet. Flertalet klassrumsstudier visar att ele-

vers text- och ämnesrörlighet också uttrycks i och gynnas av muntliga samtal 

om form och innehåll i egna och andras texter/kompositioner, både spontana 

och lärarledda sådana (Almahrouqi & Scott, 2012; Hopperstad, 2005, 2008, 
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2010; Langer, 2011; Liberg et al., 2011; Mortimer et al., 2014). Langer (2011) 

talar om den gradvisa utvecklingen av mening som att röra sig i och runt en 

föreställningsvärld genom att ta olika ställningstaganden (stances) i förhål-

lande till en text och dess innehåll. Baserat på en serie klassrumsstudier sam-

manfattar Langer möjliga sätt att använda litterär fantasi för att utforska alter-

nativ, lösa problem och förstå världen, sig själv och andra. 

Multimodal literacy beskrivs i forskningen genomgående som en integre-

rad del av både visuell literacy och naturkunskapsliteracy (Buehl, 2013; Kress 

et al., 2001) och följaktligen också av visuell naturkunskapsliteracy. För att 

kunna tänka och agera naturvetenskapligt måste elever – från de tidigaste skol-

åren ända upp till expertnivåer – kunna förstå och koppla samman flera mo-

daliteter i enlighet (och ibland i strid) med naturvetenskapens konventioner 

(Tang & Moje, 2010; Tang et al., 2011; Pauwels, 2000). Detta gäller även 

lärare som planerar för och utvärderar sina elevers lärande (Gillies & Baffour, 

2017). Att behärska visuell naturkunskapsliteracy omfattar kunskap om ”vi-

suella mediers specifika egenskaper samt färdigheten att översätta vetenskap-

liga insikter till verbovisuella konstruktioner” (Pauwels, 2000, s. 13, min 

övers.). Pauwels (2000) menar att bilder och figurer kan beständiggöra och 

förenkla komplexa och flyktigare typer av naturvetenskapliga data såsom ljud-

signaler och kortlivade visuella fenomen. De kan även synliggöra abstrakta 

begrepp och rumslig organisering samt komplettera verbala och numeriska 

uttryck (ibid.). Medan användning av färdiga bilder kräver uppmärksamhet på 

historiska och kulturella konnotationer, så förutsätter egenhändigt skapade bil-

der full förståelse för de epistemologiska konsekvenserna av varje semiotiskt 

beslut (ibid.). Pauwels framhåller även betydelsen av att ha förmågan att dela 

tolkningar av visuellt innehåll och form genom att föra nyanserade och klar-

synta samtal om det och därigenom öka intersubjektiviteten. Jämför detta med 

Mortimers och hans kollegors (2014) beskrivning av fördelarna med dialogisk 

undervisning. Vidare gällande naturkunskapsundervisning presenteras studier 

av multimodala representationer som välfungerande undervisnings- och be-

dömningsverktyg med vilka eleverna kan visa och utveckla sina kunskaper 

(O’Byrne, 2009; Prain & Waldrip, 2006; Wilson & Bradbury, 2016). Resulta-

ten från Prains and Waldrips studie antyder att elevers förmåga att se förhål-

landen mellan modaliteter är sammanlänkad med deras förståelse av naturve-

tenskapliga begrepp, även om lärarna inte hanterade detta på något systema-

tiskt sätt. 

7.3 Teoretiskt ramverk 

Utifrån det övergripande syftet vilar denna avhandling på ett teoretiskt ram-

verk som möjliggör studiet av hur ett naturkunskapsinnehåll formeras visuellt 

och multimodalt, ur ett didaktiskt perspektiv där lärande i relation till under-

visning står i centrum. Text och bild betraktas här som resurser för 
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meningsskapande (och därmed också för lärande) om olika innehåll. Kapitlet 

inleds med en presentation av teorier om sociosemiotik, visuell literacy och 

multimodalitet, följt av några perspektiv på estetiskt meningsskapande och 

naturvetenskapens värderingar och normer. Slutet av kapitlet ägnas åt ett i lä-

roplansteori grundat didaktiskt perspektiv på undervisning som kommunika-

tiv och deliberativ, samt användning av metaspråk för explicit undervisning. 

Dessa teorier används för att förstå meningsskapande om naturkunskapsinne-

håll som inte bara personligt utan också socialt, kulturellt och alltid ideologiskt 

(Fairclough, 2000; Kress, 2014b). 

Sociosemiotiken sammanlänkar form och mening på ett systemiskt sätt och 

gör det möjligt att se på olika stora och små detaljer i kompositionerna utifrån 

deras meningsskapande funktioner (Andersen & Boeriis, 2012; Halliday, 

1978). Dessutom behövs perspektiv på visuell literacy, multimodalt menings-

skapande och semiotiska (meningsskapande) resurser för att möjliggöra ana-

lys av kompositioner som består inte bara av skriven text utan även andra me-

ningsskapande resurser såsom bild. Att behärska visuell literacy innebär en 

inlärd förmåga att tolka visuella meddelanden korrekt, att skapa sådana med-

delanden samt att översätta visuella bilder till verbalt språk och vice versa 

(Pettersson, 1993). Multimodalitet, eller åtminstone intermodalitet, är alltså 

en avgörande aspekt av visuell läskunnighet. De teoretiska antaganden om 

multimodalitet som beskrivs av Jewitt (2017a) omfattar att verbalspråk endast 

är en del av en multimodal ensemble där varje modalitet har samma potential 

att bidra med mening, om än på olika sätt, vilket innebär att valet av modalitet 

är en central aspekt av epistemologisk formering av kunskap och ideologisk 

design. Vidare antas att samspelet mellan olika modaliteter en central aspekt 

av meningsskapande samt att betydelserna i tecken skapade med multimodala 

semiotiska resurser (cf. Van Leeuwen, 2005) formas av de normer och regler 

som verkar i ett specifikt socialt sammanhang. Fokuset för sociosemiotisk 

multimodal analys ligger mycket på den aktiva meningsskaparens intressen, 

vilja och situerade meningsskapande (Jewitt, 2017b). En komposition betrak-

tas här som ett slags fönster mot den som gjort den (ibid.). 

Perspektiven på estetiskt meningsskapande och naturvetenskapens värde-

ringar och normer tillämpas i huvudsak i studien bakom den tredje artikeln, 

som behandlar just detta. Estetik beskrivs bland annat som synergin mellan 

tanke och känsla (Root-Bernstein & Root-Bernstein, 1997). Den inspirerande 

sublima upplevelsen av förundran inför naturens fenomen eller vid nya insik-

ter om dessa (Cavanaugh, 2014; Emerson, 2000) är också viktig i denna av-

handling för att förstå estetikens didaktiska betydelse. I naturvetenskapens 

normer ingår inte bara avskalade beskrivningar (Kress & van Leeuwen, 2021) 

grundade i värden som objektivitet, rationalitet och logik (cf. Bacon, 

1620/1960 & Galilei, 1623/1957). Inom biologin är det exempelvis vanligt att 

beskriva fenomen som om de hade mänskliga drag såsom en egen vilja (Mar-

tin, 1991), och i vardagliga diskurser är det vanligt med sammanblandning av 

naturvetenskapliga fenomen och symboler från religiöst kulturarv, exempelvis 
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hjärtan och stjärnor (Van Leeuwen, 2005). Avslutningsvis möjliggör det läro-

plansteoretiska didaktiska perspektivet på undervisning som deliberativ dis-

kussioner om undervisning i termer av erbjuden mening (Englund, 2010). Idén 

om att använda metaspråk för explicit undervisning (Kalantzis & Cope, 2000) 

handlar till stor del just om att ge elever tydliga meningserbjudanden om olika 

ämnesinnehåll och ge dem ett strukturerande språk för dessa. 

7.4 Metod 

Metodkapitlet omfattar tre huvudavsnitt: det empiriska materialet; databe-

handling och analysmetod, samt reflektioner kring metoden. Det empiriska 

materialet består av bild-textkompositioner gjorda av elever i andra klass som 

del av naturkunskapsundervisning, samt läraranvisningar och stöd som vägle-

der det visuella meningsskapandet (Liberg et al., 2012c). Avsnittet om data-

bearbetning och analysmetod presenterar de ideationella/ representationella, 

interpersonella/ interaktionella, textuella/ kompositionella och intermodala se-

miotiska resurser som materialet analyserats med (Kress & van Leeuwen, 

2021; Martinec & Salway, 2005; Folkeryd, 2006). Dessa operationaliseras i 

termer av potentiell mening kopplat till beskrivningar av motsvarande form-

mässigt förverkligande (ibid.). De metodologiska reflektionerna som avslutar 

kapitlet berör främst sätt att öka validiteten i en kvalitativ studie genom struk-

turerad subjektivitet, reflexivitet och en något relativistisk sanningsuppfatt-

ning (Berger, 2015; Postholm, 2005; Watanabe, 2017). I stället för reliabilitet 

bör dessutom andra begrepp som är mer lämpade för studier av sociala feno-

men övervägas, exempelvis dependability, confirmability eller autenticitet 

(Lincoln & Guba, 1985; Postholm, 2005). Vidare reflekteras över innehållsa-

nalys som process och att forskaren bidrar till vad som anses vara innehåll 

(Krippendorff, 2019). Dock, eftersom forskarens subjektiva tolkning regleras 

genom en systematisk kodningsprocess, är den inte fullständigt obunden 

(Hsieh & Shannon, 2005). Dessutom diskuteras för- och nackdelar med att 

återanvända empiriskt material insamlat av andra samt hur eventuella problem 

kan hanteras (Andersson & Sørvik, 2013; Blikstad-Balas, 2017; Cohen et al., 

2018; Dalland, 2011; Hammersley, 2010). Även den samlade metodens be-

gränsningar och möjligheter gällande generaliserbarhet berörs (Bryman, 

2008). Avslutningsvis så diskuteras etiska överväganden. 

7.5 Studierna och dessas resultat 

Den första artikeln utforskar visuell formering av naturkunskapsinnehåll i 

multimodala text-bildkompositioner gjorda av elever under deras andra läsår. 

Studien syftar till att bidra med metaspråk för explicit beskrivning och tolk-

ning av denna typ av meningsskapande. Den sociosemiotiska analysen 
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undersökte både visuellt och multimodalt meningsskapande och resulterade i 

beskrivningar av sju sätt som unga elever representerar naturkunskapsinnehåll 

visuellt, nämligen som teori (innehåll reducerat till dess mest generella 

aspekter), som en naturlig upplevelse (som om det sågs med egna ögon), som 

en händelse (rörelse, process, perspektiv), som konst (abstrakt och/eller sen-

soriskt, levande färger och/eller experimentella former), som person (för-

mänskligande av innehåll), som något attitydframkallande (uttrycker författa-

rens inställning till innehållet) och som kulturarv (metaforisk betydelse istället 

för vetenskaplig). I analyserade kompositioner förekommer dessa innehålls-

representationer både separat och i kombination med varandra. Varje inne-

hållsrepresentation och dess specifika kombinationer av semiotiska resurser 

presenteras i detalj och förklaras med illustrativa exempel. Avslutningsvis dis-

kuteras representationernas relevans för undervisning och bedömning av vi-

suellt orienterad naturkunskapsliteracy i tidiga skolår samt för utbildning och 

fortbildning av lärare. 

Den andra artikeln undersöker förhållandet mellan undervisning och unga 

elevers visuella representation av naturkunskapsinnehåll. Detta genom att stu-

dera två lågstadielärares respektive undervisning under totalt fem naturkun-

skapslektioner och jämföra hur de visuella innehållsrepresentationerna kom-

bineras i deras elevers text-bildkompositioner samt vilka funktioner de kom-

binerade representationerna har. Den sociosemiotiska analysen av hur olika 

innehållsrepresentationer kombineras tyder på att dessa representationer inte 

har samma tyngd när det gäller att skapa en sammanhängande multimodal na-

turkunskapskomposition. Artikel II bygger vidare på och fördjupar analysen 

från artikel I. Resultaten från denna fördjupade analys visar hur tre av dessa 

(teori, naturlig upplevelse, kulturarv) särskiljer sig genom att inte alltid ha 

samma funktion i olika kompositioner. Ibland fungerar de som komposition-

ens huvudsakliga visuella representation och ibland som en modifierare av en 

av de andra två. Huvudrepresentationen kopplar samman bild och text inne-

hållsmässigt (logicosemantiskt, se Martinec & Salway, 2005), vilket säker-

ställer att kompositionens helhet blir begriplig. De övriga fyra innehållsrepre-

sentationerna (konst, händelse, person, attitydframkallande) fungerar enbart 

som modifierare, som adderar till huvudrepresentationen utan att ändra dess 

kärninnebörd. Utöver dessa resultat presenteras även metaspråk för det speci-

fika sätt respektive innehållsrepresentation fungerar som huvudrepresentation 

(teoretisk, erfarenhetsmässig, kulturarvsmässig) och/eller som modifierare 

(teoretiserande, kontextualiserande, estetiserande/abstraherande, perspektive-

rande, symboliserande, attitydiserande, förmänskligande). Vidare så visade 

kartläggningen av elevernas kombinerade representationer för varje lektion 

ytterligare några samband i relation till undervisningen. För det första så re-

sulterade bristen på instruktioner gällande bilder i färre bilder, varav väldigt 

få egenhändigt gjorda. För det andra så resulterade förebildliga bilder och stöd 

och vägledning i bildskapandet i mer enhetliga kompositioner. För det tredje 

så skapades icke-vetenskapliga huvudrepresentationer enbart under lektioner 
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utan förebildliga bilder. Diskussionen pekar på hur eleverna använder och 

skapar semiotiska resurser för att skapa mening om naturkunskapsinnehåll. 

Dessutom argumenteras för att en kombination av representationer hjälper ele-

verna att ska föreställningsvärldar (Langer, 2011) om naturkunskapsinnehåll 

och att kartläggning av en elevgrupps visuella innehållsformering kan använ-

das för bedömning och klassrumssamtal. 

Den tredje artikeln belyser genom ett prisma av olika estetiska perspektiv 

hur estetiska aspekter av visuella innehållsrepresentationer i unga elevers mul-

timodala kompositioner bidrar till meningsskapandet om naturkunskapsinne-

hållet och hur detta i sin tur förhåller sig till naturvetenskapens normer. Lik-

som i de två föregående artiklarna analyseras bilder och bild-textrelationer i 

kompositioner gjorda av elever i årskurs två som en del av deras naturkun-

skapsundervisning. Artikeln bidrar med benämningar och detaljerade beskriv-

ningar av tre typer av värdeuppfyllande funktioner som estetik har för visuell 

formering av naturkunskapsinnehåll i elevernas kompositioner samt hur dessa 

funktioner är mer eller mindre i linje med naturvetenskapliga normer. De olika 

estetikerna beskrivs i termer av semiotiska resurser som realiserar olika vär-

den. Var och en av de tre typerna av innehållsformering uppfyller en specifik 

uppsättning av de epistemiska (objektivitet, rationalitet, logik) och kulturella 

och sociala värden (fantasi, kreativitet, subjektivitet, trevande) som beskrivs 

av t.ex. Hempel (1965), Allchin (2001) och Lederman (2007). Typ 1 uppfyller 

enbart de epistemiska värdena, typ 2 både de epistemiska och de kulturella 

och sociala värdena, och typ 3 enbart de kulturella och sociala värdena. Dis-

kussionen utvecklar sedan hur typ 1 motsvarar en klassisk vetenskapsnorm, 

typ 2 en utökad vetenskapsnorm och typ 3 en konstnärlig norm. 

7.6 Diskussion 

I diskussionen sammanfattas avhandlingens bidrag, slutsatser gällande under-

visning och lärande samt idéer för framtida forskning. Alla artiklarna bidrar 

med insikter om hur unga elevers visuella representationer av naturkunskaps-

innehåll i sina text-bildkompositioner är varierade och ofta komplexa. Inne-

hållet representeras på många olika sätt och innehållsrepresentationerna är 

vanligtvis kombinerade med varandra. Avhandlingen visar också hur under-

visningsval kring formering av visuellt innehåll påverkar om och hur natur-

kunskapsinnehållet representeras visuellt och multimodalt i elevernas kompo-

sitioner. Dessutom bidrar alla tre artiklarna med metaspråk för olika aspekter 

av elevers formering av naturkunskapsinnehåll i sina text-bildkompositioner i 

tidiga skolår. Vidare bidrar artiklarna också med ny metodologi, som i fram-

tida studier kan användas till multimodal textanalys. Detta metodologiska bi-

drag omfattar beskrivningar av hur man kan särskilja de sju innehållsrepre-

sentationerna, hur man viktar kombinerade visuella representationer i en mul-

timodal komposition, samt hur man särskiljer de tre typer av funktioner som 
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estetik har för visuell formering av naturkunskapsinnehåll och de respektive 

värden dessa representerar. Gällande avhandlingsresultatens implikationer för 

lärande, undervisning och didaktisk forskning så diskuteras hur artiklarna ger 

ett flexibelt tillskott till verktygslådan för studenter, lärare och forskare som 

är intresserade av hur meningsskapande kring naturvetenskapligt innehåll fun-

gerar i relation till kunskap och normer. Resultaten diskuteras i relation till ett 

breddat fokus på innehåll i literacyundervisning i tidiga skolår, följt av en dis-

kussion om hur det metaspråkliga och metodologiska bidraget skulle kunna 

fungera som verktyg för explicit undervisning och bedömning, och represen-

tationer som verktyg för förståelse. Dessutom framhålls att elever främjar 

varandras meningsskapande. Avslutningsvis föreslås framtida studier som 

prövar, breddar och fördjupar insikterna från studierna i denna avhandling. 
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